


**(Breat TKIlritere. 


LIFE AND WRITINGS OF 
CHARLES DARWIN 




• m ^ 

Life and Writings 
of 

Charles Darwin 


BY 

G. T. BETTANY 



Condon and fcUing-on-C3ni«: 

THE WALTER SCOTT PUBLISHING CO., LTD. 

<> NEW YORK AND MELBOURNE 

o 

(Ail rights resefvsd) 





7232.6 

Oi 51.45 



CONTENTS. 


CHAPTER I. 

PAG! 

Darwin’i ancestry ; his grandfather, Dr. Erasmus Darwin, a 
successful physician, and author of *' The Botanic Garden,** 
**The Temple of Nature,’* &c. ; his father, Robert Waring 
Darwin, aim a auocasM physician ; his maternal grand- 
father, Josiah Wedgwooa, the celebrated potter; his 
mother’s education and training : Chiurles Robert Darwin, 
bom at Shrewsbury, Feb. 12, 1^9 ; Mrs, Darwin dies in 
July, 1817 ; her eldest son, Erasmus, friend of the 
Carlyles ; Charles Darwin’s education by Mr. Case, and at 
ShrewsbuiT Grammar School ; his character as a boy ; ia 
sent to Edmbuigh University in 1825 .... si 

CHAPTER II. 

Darwin a member of the Plinian Society, *of Edinburgh ; makes 
natural history excursions ; bis first scientific papu nod 
Mardi^ 27, 1827 .; friendship with Dr. Grant ; Jameson’s 
lectures on soolw ; Darwimenters Christ's College, Cam- 
Iwldge, in 1828 fnis friendship with Prof. Henijlow ; his 
account of Hendow ; Darwin at this time specially an 
entomologist; his excuisiotts with Henslow; tidres B.A. 
degree in 1831, M.A. in 1837 ; voyage of Betjgit proposedi 
and Darwi^ppointedasnatniiliat ; ueAsgilir sails on Dec. 
av, 1831; Darwin’s letters to Henslow published 183$ ; 
183^ Darwiobfit^Tenerifie, Gape de Veide Islands, St 
RhiA Roi^ Bahia, Rio de Janaiio I Apifl) ; esenndons 
into interior aiM amsHiHE idvciit^ e kperiences tod 
imnor- of ilavmy t >ei Honie Videos Jnly ; ItaWonadOy 



0 


CONTENTS. 


Rio Negro; visit to Tiem del Fuego, Dec. 1832-Jan. 
18^3 ; rematUre with General Ronu ; many extinct 
animals discovered ; Buenos Ayres, Sept. 1833 ; excur- 
sion to Santa Fd; Port Desire, Dec. 1833; Port St 
Julian, Jan. 1834: Valparaiso, Julv 1834; expeditions 
to the Andes, Santiago, &c. ; Chiloe, Nov. 1834 ; the 
Chonos Archipelago, Dec. 183^ ; Valdivia, f eb. 1835 ; 
an earthquake experience ; exp^ition across the Cordillera 
in Mardi, 1835 ; vovage across the Pacific commenced in 
S^tember ; the Galapagos Archipelago and its interesting 
animals ; Tahiti, l«ov. 183^ ; Darwin's opinion of 
English products, and of the influence of Christian mis- 
sionaries ; New inland, Dec. 1835 ; Port Jadcson, Jan. 

1836 ; Tasmania, Feb. ; the Keeling Jslands, April ; the 
homeward journey; Falmouth reached, Oct. 2, 1836; 
Capt Fitzroy's opinion of Darwin ; Darwin's first impres- 
sion of savages . • • . • . • • *22 

CHAPTER in. 

Darwin elected F.G.S. ; Lyell's high opinion of him ; secre- 
tary of the Geological Society, Feb. 1838-41 ; reads 
numerous papers before the Sodety ; elected F.R.S., Jan. 

24, 1839; marries his cousin, Miss Wedgwood, early in 
1039 ; ''Journal of Researches,” publidied 1839, highly 
prais^ in QuarUrfy Riviiw ; publication of soology of the 
Bea^ (1839-43) ; extraordinaiy animals described therein; 
other results of the voyan ; plants described by Hooker 
and Berkdey ; work on ** Coral Reefs ” published ; 
Darwin's new theory at once aecepted ; subsequent views 
of Semper, Dana, and Murray ; second and third, parts of 
Geology of (‘'Volcanic Islands” and “South 

AmeriM ”) ; other jmlogical papers ; Darwin settles at 
Down Houses near Beckenham, 1842 ; appears at Oxford 
meeting of British Association, 1847 ; contributes 
chapter on Geology to Hertfchel's manual of Scientific’ 
Enqu^; publishes great works on recent and fossil 
drnpedia, 1851-4; receives Rml Medal of Royal 
Society, 1853, and WoUaston Medal of Geological Socidy, 

1859 . . S« 

CHAPTER IV* 

Confusion b desedptian of species ; labours of Profosiofs Owtt 
and Hmdcj I Darwb'sideaa on the odgin of snedcsi^^ 
nated during the voyage of the Bia^ % he eollecled facts, 



CONTENTS. 


1837-42 ; drew up a sketchi 1842 ; enlarged it in 1844 ; 
previous speculations on the subject ; views of Erasmus 
Darwin, Geoffroy SL Hilaire, and Lamarck; Darwin’s 
opinion of Lamardc; influence of ]>ell; influence of 
South American expmenee ; reads Malthas on Popula- 
tion ; ** VAtiges of Creation ** ; Mr. Herbert Spencer and 
evolution ; Lvell’s letters ^ Sir Joseph Hooker on species ; 

Mr. A. R. Wallace communicates his views to Darwin ; 
Lyell and Hooker persuade Darwin to publish his views 
tocher with those of Wallace ; introductory letter hf 
Lyell and Hooker to Linnean l^iety, June 30, 1858; 
Darwin’s and Wallace’s papers, read July 1, 1858 ; Sir J. 
Hooker announces his aohesiQn to Darwin’s views, 1859 • 64 

CHAPTER V. 

Analysis of the “ Origin of Species,” published Nov. 1859 ; 
special notes of Darwin’s personal experiences ; remark- 
able growth of morphology and embryology since its* 
^publication ; opposition to the new views ; criticisms of 
leading journals and reviews ; second edition of ” Origin,” 
called tor in six weeks; third, in March 1861 ; historical 
sketch of progress of opinion prefixed; alterations in 
successive editions ; sixth edition, 1872 ; foreign transla- 
tions 79 


CHAPTER VI. 

Darwin’s physical appearance, habits, distinguished visitors;, 
his kindliness; attachment of friends; his family; he 
reads important botanical papers before the liuneon 
Society; mUishes the ** Fertiiuatifln of Orchids,” 1^2; 
analysis of the book ; Darwin receives Copley Medal of 
Royal Society, 1864 ; ** Movements and Haints of Climb- 
ing Plants," ; ** Variatkm of Animalsand Plants under 

Domestication,’'^ 1868 ; the hypothesis of pangenesis not 
&vourably received . 100 

CHAPTER Vll. 

'*The Descent of Man|” 1871 ; DatwinV varied use of personal 
experiences ; his views on the differences between qen and 
jvomen ; htoviewsonhimpfamsi aiidits proniotipBiniiMMiir - { 
kind; reception ofhthe •^Descent oTMan”; JPkmch, 
the QmaHmkt^ ReHm • # 



8 


CONTENTS. 


CHAPTER VIII. 


'^Eipradoii of the Emoaons,** 1872; Daiwin*! methods of 
stttd]^ the question ; his personal experiences ; studies 
of oiilaren; reminiscences of South American travel; 
studies of monk^ ; his vnde study of novels ; Ids in- 
fluence on mental science 126 


CHAPTER IX. 

Insectivorous Plants,** 1875 ; how Darwin was led to study 
them ; analysis of the book s “ Efiecto of Cross and Self- 
F^ilisation,” 1876 ; compebtive germination and growth ; 
**TheDifierent Forms of Flowers, **#1877 ; "The Power 
of Movement in Plants,** 1880 .136 

CHAPTER X. 

Honouh bestowed on Darwin ; his reception at Cambridge in 
1877 ; portraits by Ridmiond and Collier; Haeckel*s and 
De Candolle’s descriptions of visits to Darwin; "The 
Formation of Vmtable Mould by Earthworms,” 1881 ; 
the long series ol experiments on which it was based; 
obligations of ardiseoios^sts to worms ; gradual exhaus- 
tion in 1882 ; his dMth on April 19, 1882 . , .146 

CHAPTER XI. 

Darwin buried in Westminster Abb^, April 26, 1882 ; quota- 
tion from The Times \ subscriptions to Darwin memorial; 
large number of subscriptions from Sweden ; statue exe- 
cuted by Mr. Boehm, placed in Museum of Natural 
History, South Kensington, unveiled by Prince of Wales, 

June 9, 1885 ; remainder of iund handed to Royal Society 
to promote biological research; The Saturde^ Review on 
Darwin; his ceniality and* humour; his bfluence on 
others; his lack of prejudice; extracU from his lettos; 
letter on experiments on living animals; Darwin as an 
experimenter ; his attitude towards Christianity and revela- 
tion ; his litemry sfyle ; his im ag in ati o n ; Pr^. Huxl^ on 
Darwin ; Dr. Masters on hli influence on horticulture ; 
Messrs. SuUy and Windiell on his jri^oiophy ; 154 


INDEX 


«. 171 



NOTE, 


D arwin revd&led himself so largely in his books, 
that a vivid picture of much of his life can be ex- 
tracted from them. Thus it has been found possible to 
combine much biographical interest with sketches of his 
most important works. Like other biographers of Darwin, 
I am much indebted to Mr. Woodall’s valuable memoir, 
contributed to the Transactions of the Shropshire Archaeo- 
logical Society. But original authorities have been con- 
sulted throughout, and the first editions of Darwin’s 
books quoted, unless the contrary is explicitly stated. I 
am greatly obliged to Messrs. F. Darwin and G. J. 
Romanes for kindly permitting me to quote from Mr. 
Darwin’s letters to Mr. Romanes* I must also express 
my thanks to my friends, Mr. Romanes and Prof. D’Arcy 
W. Thompson, for doing nve the great service of lookmg 
over the proof-sheets of this book. 
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I F ever a man’s ancestors transmitted to him ability 
to succeed in a particular field, Charles Darwin’s 
did. If ever early surroundings were calculated to call 
out inherited ability, Charles Darwin's were. If ever a 
man grew up when a ferment of thought was disturbing 
old convictions in the domain of knowledge for which he 
was adapted, Charles Darwin did. If ever a man was 
fitted by worldly position to undertake unbiassed and 
long-continued investigations, Charles Darwin was such a 
man. And he indisputably found realms waiting for a 
conqueror. Yet Darwin’s achievements far transcend 
his advantages of ancestry, surroundings, previous sug- 
gestion, position. He stands magnificently conspicuous 
as a genius of rare simpl\pity of soul, of unwearied 
patience of observation, of strili^ fertility and ingenuity 
of. method, of unflindiing devotion to and belief in the 
efficacy of truth. He revolutionised not merely half-a- 
doaeh sdencei^ but the whole current of thinking men’s 
mentallife . 

TUb Darwins were tyr^inally a Linoolnshim iamlly of 
some position, and being royalists sufleied heavy lo^ 
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under the Commonwealth. The third William Darwin 
(bom 1655), whose mother was a daughter of Erasmus 
Eaile, serjeant-at-law,* married the heiress of Robert 
Waring, of Wilsford, Notts, who alsa inherited the manor 
of Elston, near Newark, in that coun^, which still 
remains in the family. Robert Darwin, second son of 
this William Darwin, succeeded to the Ehton estate, und 
was desdibed by Stukeley, the antiquary, as a person of 
curiosity,” an expression conveying high commendation. 
His eldest sbn, Robert Waring Darwin, studied botany 
closely, and published a *'Principia Botanica,” which 
reached a third edition \ but his youngest son, Erasmus, 
bom 1731, was destined to become thefirst really fisimotts 
m^ of the family, 

r Erasmus Darwin’s personal characteristics, his medical 
talents, and his poetic writings were such as to over- 
shadow, for his own generation, his scientific merit We 
have not space here to describe his career and his works, 
which has been so well done by his grandson, and by 
Ernst Krause (** Erasmus Darwin,” 1879). Horace 
Walpole regarded his description of creation in ** The 
Botanic Garden” {pkn i., canto i, lines 103-114) as the 
most sublime passage in any language he knew and 
TAe EdiitAnrgk Review (vol^ii., 1803, p. 501) says of his 

Temple of Nature” ; ” If his fame be destined in any- 
thing to outlive the fluctuating fashion of the day, it is on 
his merit as a poet that it is likely to rest ; and his reveries 

* Thit bthe Ensmus Eark who fbmu the sabjectof A Iavtot’s 
1^ 1^11^” in Tki ifMmud Fcbc^, itt7. Xetten 

of Usare tValh of the fliitoiKel MSS. 

Gbmniiidaft 
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in science have probably no other diance of being saved 
from oblivion but by having been ‘married to immortal 
verse.' " 

The present age regards it as next to impossible to 
write science *in poetry; although few have succeeded 
better in the attempt than Erasmus Darwin. It is 
singular that he should have partially anticipated his 
illustrious grandson’s theories, but without supp9rting 
them by experimennj proof or by deep scientific know- 
ledge. Suffice it to say now, that Erasmus contemplated 
to a great extent the same domain of science as Charles 
Darwin, having also a mechanical turn ; and was educated 
at Edinburgh and Cambridge. His observations on Pro- 
vidence in 1754, when only twenty-three, in commenting 
’on his father's death, are very interesting to compare 
with his grandson’s attitude : “ That there exists a superior 
Ens Entium, which formed these wonderful creatures, is 
a mathematical demonstration. That He influences things 
by a particular providence , is not so evident. The pro- 
bability, accorffing to my notion, is against it, since 
. general laws seem sufficient for that end. ... The light 
of Nature affords us not a single dlgument for a future 
state : this is the only one^ that it is possible with God, 
since He who made us out o^nothing can surely recreate 
us; and that He will do this we humbly hope.” He 
published an ode against athmsm, with whidi he has 
jStrangdy enough often been charge^ beginningr— 

** Ddl athdit, OMiU a giddy diaoe 
• Of aloiai hndos M’d 
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and hiii moral 8tandik>int ia shown by thededaiation that 
** the sacred maxims of the author of Christianity, * Do 
as you would be done by,’ and ’ Love your neighbour as 
yourself/ include all our duties of benevolence and 
morality; and if sincerely obeyed by all nations, would , 
a thousandfold multiply the present happiness of man- 
kind” (“Temple of Nature,” 1803, p. 124). His prin- 
cipal poetical writings were “The Botanic Garden,” in 
two parts ; Part I. containing “Tl^p Ecoiiomy of Vege- 
tation,” first published in 1790; and Part IL, “The 
Loves of the Plants,” in 1788, before the first part had 
appeared. “The Temple of Nature^ or the Origin of 
Society,” was published after his death, in 1803. His 
chief prose works are “Zoonomia, or the Laws of Organic 
Life,” in tm volume!^ z794’-^i the second volume being 
exclusively medical ; and “ Phytologia, or the Philosophy 
of Agriculture and Gardening,*’ 1800. All these books 
are in quarto, with plates. His vievrs on species are 
referred to on pages 66 and 67. 

Robert Waring Darwin, third son of Erasmus by his 
first wife, Mary Howard^ was born in 1 766. As a boy he 
was brought much Ihto association with the Wedgwoods 
of Stoke, Josiah- Wedgwood being cme ot Erasmus 
Darwin’s most ii^niate friehds. In 17.79 Robert, already 
d€^tined to be a doctor^ stayed at Etnfria for teme time, 
idiaring with Wed^ood’s childreh in Wage’s private 
chemiod instiucticm ; jfii^h 
this time : ^’The bc^ drihh in kiiiowledise like water, 
With avidity.” 

had ^ 

hoigii, whete lectures k 
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Bladk, Cullen, and Gregory, and had also studied at 
Leyden, and travelled in Germany. In 1786 his fiither 
set him up in practice at Shrewsbury, leaving him with 
twenty pounds, which was afterwards supplemented by a 
similar sym *from his uncle, John Darwin, Rector of 
Elston. On this slender capital he contrived to establish 
himself, in spite of severe competition; and his burly 
form and countenance, as he sat in his invariable yellow 
chaise, became well known to every man, woman, and 
child around Shrewsbury for many miles. Before long, 
no one thought of sending to Birmingham for a con- 
sultant, and Dr. Darwin was for many years the leading 
Shropshire physician, and accumulated an abundant 
fortune. 

According to his son Charles, Robert Darwin ‘‘did not 
inherit any aptitude for poetry or mechanics, nor did he 
possess, as 1 think, a scientific mind. He published, in 
vol. bcxvL of the * Philosophical Transactions,’ a paper 
on Ocular Spectra, which Wheatstone told me was a 
remarkable production for the period ; but I believe that 
he was largely aided in writi^ it by his father. He was 
elected a Fellow of the Royal SodeQr in zySS. 1 cannot 
tell why my fatiier’s mind did not appear to me fitted for 
advancing science^ for he was fond of theorising, and was 
incomparably the most acute observer whorn I ever knew. 
But his lowers in this direction were exercised almost 
wholiy ill tire prsmtice of medicine and m the observation 
of human character. He intuitivdy recognised the dis- 
position or characttt, and eyim read the th^ 
with^ whom he dune with extmoidinaiy 

astuteness, lliis iMl pai^ acqouhts for, his pM 
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success as a physician, for it impress^ his patients with 
b^ief in Um; and my Cither used to say ^ the art of 
gaining confidence was the chief element in a doctor’s 
worldly success.” 

Sensitive sodahle, a good talker, high-8(Hrited and 
somewhat irascihle, a man who admitted no one to his 
firiendship whom he could not thoroughly respect, the 
firiend of the poor, piesciihing gratuitously to. all who 
were needy, pre-eminent for sympathy, which for a time 
nude him hate his profession for tl!e constant suffering 
it brought before his eyes — such was .Charles Darwin’s 
fiither. Miss Meteyatd, in her " Qtoup of Engli^men,” 
1871, gives a vivid picture of the old doctor, his adcnow- 
ledged supreinacy in Shrewsbury, his untiring activity and 
ubiquity, his great dinner parties, his liberal and rather 
unpopular opinions, tolerated for the nke of his success 
in curiiig his patients. His Cue, powerful, unimpassioned, 
mild, and thoughtful, was always the same as he rolled 
through the streets and lanes, for he sat "as though 
carved, m stone.” His love of diSdren was mark^ 
"He would addreu them in bis small, high-pitched 
fidsetto voice, and ifaheir answers pleased him he would 
reply'; and occasionally, lifting them on to a chair or table, 
be would measure thdr hqgds with his broad han^ as 
though reading character, and mentally prognosticating 
their future fiite” 

, The successfol doctor bought e pi^ (ff hmd near the 
Hd^heani roa^ and built on it h large square house, of 
pktih architecture which from its dtMmfag position, a 
bmidmd feet sl)^;:ti>e Severn, iecdired nailhe of 
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"The Mount.”* Having thus provi^d the nest, in i7p6 
he brought home his wife, Susann^ Wedgwood, eldest 
daughter of the celebrated potter, to whom he was 
married at Marylebone Church on April i8th. 

• The character and education of Charles Darwin’s 
mother is a matter of considerable jnterest, notwithstand- 
ing that her death when he was only eight years old cut 
short her opportunities of influencing him. She was bom 
at Burslem in Januaiy, 1765, and a year after her father 
describes her as a " fine, sprightly lass : ” she became his 
best-beloved child She was partly educated in London, 
under the eye of her father’s partner, the accomplished 
Thomas^entley, in whose heart she won as tender a place 
as in her father’s. Later she continued her education at 
home with her brothers, under good tuition. Many 
visits were exchanged between the Darwins and the 


> « The house is seen,*’ says Mr. Woodall, from the line imme- 
diately beyond the low tower of St. George’s Church. Visitors who 
make a pilgrimage there, after crossing t^ Welsh Bridge^ followthe 
main street. until St* George’s Cht^ is passed, and the: continuous 
tine of houses ceases. The nmet carriage drige, ob the right, cutting 
‘ \ two a lo^ ride-walk, is the entrance to The Mount. A short 
^et of new houses, near $t. George’s Church, has been called 
Koarwin Street ; ' as yet the only public recegnition in the town of 
mu greatest of Salopians. A meinmdri of a more private character 
has b^ placed in the Unitatian Chapd, in t^ form of a tablet 
bes^rg the iriscriprioiii--i»^ To Charles 

Bbbeiti>ai!«^ author of The Oiiighiof bom in Shrews- 

l^bn^ 18^/. esdy JlTe i and constant 

Mrs. Dttwln, 

.8tri(^:'.in'''li^ .eomliinmon..in. 

sl^': bard^Ei' ' npi' but: dto . ettended. St ' ClM’i ; 
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Wedgwoods, and old Erasmus Dafwin became very fond 
of Miss Wedgwood By the time of her marriage she 
was matured by much intercourse with notable people, as 
well as by extensive reading, and from her experience of 
London society and varied travel in England was well 
fitted to shine as the county doctor’s wife. From her 
father, who died in 1795, she had doubtless inherited, in 
addition to a handsome fortune, many valuable faculties, 
and probably she transmitted mo^ of them to her son 
Charles than she herself manifested. Josiah Wedgwood, 
over whose career it would be delightful to linger, is well 
•described by Miss Meteyard in words which might be 
precisely applied to Charles Darwin, as “ patient, stedfast, 
humble, siniple, unconscious of half his own greatness, 
and yet by this very simplicity, patience, and stedfastness 
displaying the high quality of his moral and intellectual 
characteristics, even whilst insuring that each step was in 
the, right direction, and firmly planted.” A truly experi- 
mental genius in artistic manufacture, Wedgwood fore- 
shadowed a far greater experimental genius in science. 

Before her famous son was bom, however, Mrs. 
•Darwin’s health had begun to fail, and in 1807 she wrote 
to a friend: Every one fieems young but me.” Her 
second son (four daughters having preceded him)’ was 
,bom at The Mount on Febmaiy 12, 1809, and christened 
Charles Robert,” at St. Chad’s Church, Shrewsbuiy, on 
November z 7th following. No doubt her dedining health 
emphasiaed her attachment to home pursuits^ to quiet 
reading^ to the luxurimt garden, cmd to her numerous 
^doniestippcts. The beauty, variety, and tameness of The 
Mount pigeons^ was well knom in. the. town, and far 
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beyond. Mr. Woodall states that one of Darwin’s school- 
fellows, the Rev. W. A* Ixighton, remembers him pluck- 
ing a plant and recalling one of his mother’s elementary 
lessons in botany. -Too soon however the mother was 
^ taken from The Mount j julyr when 

‘ Charles was between eight andii i ne y ears^. 

The eldest son of Dr. Robert Darwin, on whom the 
grandfather’s name of Erasmus had been bestowed, is 
notable as the intimgte friend of the Carlyles. “ He had 
something of original and sarcastically ingenious in him,” 
says Carlyle, in his Reminiscences,” “one of the sin- 
cercst, naturally truest, and most modest of men. . . . E. 
Darwin it was who named the late Whewell, seeing him 
sit, all ear (not all assent), at some of my lectures, ‘The 
Harmonious Blacksmith.’ My dear one had a great 
favour for this honest Darwin always ; many a road to 
shops, and the like, he drove her in his cab, in those 
early days when even the charge of omnibuses was a 
consideration, and his sparse utterances, sardonic often, 
were a great amusement to her. ‘A perfect gentleman,’ 
she at once discerned him to be, and of sound worth and 
kindliness, in the most unaffected Torm.” He died in 
i88i, aged 77, leaving no memorial to tlie public of his 
undoubtedly great abilities. fLike his younger brother, 
he wOs a member of Christ’s College, Cambridge, where 
he graduated M.B., in 1898. 

Early in 18x7, the dosing year of his mother’s life, 
Charles Darwin was placed at school with the Rev. 
Geoige Case, minister of the . Shrewsbury Unitarian 
churchy to which the Darwins were attached, in this 
vc^bUng iite Wedgw<K^ At midsummer, 1818, how* 
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ever, the boy entered Shrewsbuiy Grammar School, then 
under Samuel Butler, * afterward Bishop of Lichfield. 
Classics, as ever, formed the staple of the instruction there 
afforded, and proved but little to the future naturalist’s 
taste. Unfortunately for the repute of English schools, 
Charles Darwin was little benefited by his schooling; 
and Euclid, then an extra subject, constituted, to his 
mind, the only bit of real education Shrewsbury school 
gave hiin. Seventy years later, tjj^e study of mother 
earth and her teeming productions, which Darwin made 
so attractive, is still but scantily represented in the in- 
struction afforded by our great schools. 

Thus out of sympathy with the prevalent studies, the 
youth showed no fondness for his schoolfellows’ sports. 
He was reserved,, frequently lost in thought, and fond of 
long solitary rambles, according to one schoolfellow, the 
Rev. W. A. Leighton ; another, the Rev. John Yardlcy, 
Vicax of St. Chad’s, Shrewsbury, remembers him os 
cheerful, good-tempered, and communicative. One of 
the recorded incidents of his boyish days is a fall from 
the old Shrewsbury wall, while walking in a ‘‘brown 
study.” Even at tiffs early period he was fond of col- 
lecting objects which many schoolboys delight in, such 
as shells and minerals, sesds, franks, and coiiut; and the 
mechanical aptitude derived' firpm both die Damns and 
die Wedjpwooda was manifested by keen interest in 
mechaiiism. One especially rememjbei^d^^]^^^ 
ym when ; his unde josiafa WedgifC^ explained to 
hixh the pnndple of the vemierji No db^bt^^^ t^ 
die exqticsi^ and lather’s grounds 

bnpr^sed^^^^ mind and 
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unconsciously prepared him for his future. Schooldays 
were for him fortunately not protracted, for in 1825, at 
the age of sixteen, he went to Edinburgh University, 
where his father and grandfather had likewise studied, 
with the idea of devoting himself to medicine. The 
youth of sixteen was well equipped with the results of 
long thinking and observing rather than with book- 
learning, and was prepared to play an independent part 
without noise and <6how, assimilating that which com- 
mended itself to his mind, and rejecting that which 
found no appropriate soil in him, in a manner character- 
istic of genuine originality. 



CHAPTER II. 

W HEN Charles Darwin wenU to Edinburgh, the 
university was not in one of its palmiest 
periods. The medical professors failed to attract him 
to their profession, and two years of Edinburgh satisfied 
him that medicine should not absorb him. With natural 
history the case was different. Its attractiveness for 
Darwin increased. He found congenial companionship 
in the Edinburgh Plinian Society, and Mr. W. F. 
Ainsworth relates (in The Athenaum^ May 13, 1882) 
that Darwin and himself made frequent excursions on the 
shores of the Firth of Forth iti pursuit of objects of 
natural histoiy, sometimes visiting the coasts of Fifeshire, 
and sometimes the islands ofif the coast On one occa- 
sion, accompanied *by Dr. Greville, the botanist they 
went to the Isle of May, and were both exceedingly 
amused at the effect prodifted upon the eminent author 
of the Scottish Qryptogamic flora by the screeching of the 
kittiwakes and other water-fowl. He had actually to lie 
down on the greensward to enjoy his prolonged cochin- 
nation. On another occasion the young naturalists were 
benighted on Inch Keith, but foutid refUge in the^light- 
house. 

Darwin was now not merely a collector and exploring 
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naturalist, but he observed biolojgical (acts of importance. 
On the 27th of March, 1827, he made a communication 
to the Plinian Society on the ova, or rather larv^ .of the 
Flustra or sea-mat, a member of the class Folyzoa, forming 
a continuous mat-like colony of thousands of organisms 
* leading a joint-stock existence. He announced that he 
had discovered in these larvse organs of locomotion, then 
so seldom, now so frequently, known to exist on such 
bodies. At the same time, he made known that the 
small black body which until that time had been 
mistaken for the young state pf a species of seaweed, 
was in reality the egg of Pontohdella muncata, a sort of 
sea-leech. On the 3rd of April following, the discoverer 
exhibited specimens of the latter creature with eggs and 
young. 

lu making these researches, Darwin was no doubt 
stimulated and aided by the teaching of Dr. Grant, 
afterwards Professor of Natural History at Univer- 
sity College, London, who was then at Edinburgh, 
making discoveries in the structure of sponges. Pro- 
fessor Jameson, too, who was then forming his splendid 
museum of natural history, cannot fail to have influenced 
Darwin somewhat; and we find that the first lecture 
of the concluding portion of J(ameson’s zoological course, 
dealing with **The Philosophy of Zoology,” had the 
suggestive title of The Origin of the Species of Animals.” 
Thus we must acknowledge that already at Edinburgh 
Darwin wasf fairly started in the paths of zoological 
inquiry, and the northern university must be admitted 
to siiare with Cambridge the distinction of being the 
foster-parent of this, giant-child. 



Medicine being distasteful, Edinburgh bad no other’ 
distinctive charms to offer to young Darwin, and he was 
entered at Christ’s College, Cambridge, early in 1828, 
with the idea of his becoming a dergyman of the Church 
of England. It might Have been thought that there was 
scant stimulus for a biological student in the Cambridge 
of that period; but although the old literary and mathe- 
matical studies were still the only paths to a degree^ there 
were men of original force and genius at work preparing 
the ground for a coming revolu&on. Sedgwick was 
teaching geology with the fire of a prophet, and Henslow 
as a botanist was showing that lessons of enthralling inte- 
rest were to.be learned from the humblest flower. Henslow 
especially attracted young Darwin, who never forgot his 
old teacher. In the prefiice to the journal of his voyage 
in the BeagU he returns his most sincere thanks to 
Professor Henslow, “who,” he says, “when I was an un- 
dergraduate at Cambridge, was one chief means of giving 
me a taste for natural history ; who^ during my absence, 
took charge of the collections 1 sent home, and by his 
correspondence directed my endeavours — and who, 
since my return, dias constantly r^dered me every 
assistance which the kindest firiehd could offer.” 

No better idea of Darwin’s Cambridge days can be 
given that that which is derived from reading his 
account of Professor Hexislowi contributed te the Rev. 
L. Jenyns’s “Memoirs”of that accompliiAed man. There 
can be no doubt, also, that bi; the 

duuacter of another, he was at the Mr. 
R^irtehes pute it, ^' uncon8doiuily , 9 ri^, 4 ^:^^^ 
d^ptim of hisom’r : 
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“ I went to Cambridge,” wrote Darwin, “ early iA the 
1828, and soon became acquainted, through some 
of my brother entomologists," with Professor Henslow, 
for all who cared for any branch of natural history 
were equally encouraged by. him. Nothing could be 
more simply cordial, and unpretending than the en- 
couragement which he aflforded to all young naturalists. 
I soon became intimate with him, for he had a remark- 
able power of making the young feel completely at 
ease with him; though we were all awe-struck with 
the amount of his knowledge. Before I saw him 
I heard one young man sum up his attainments by 
simply saying that he knew everything. When I reflect 
how immediately- we felt at perfect ease with a man 
older and in every way so immensely our superior, I 
think it was as much owing to. the transparent sincerity 
of his character, as to his kindness of heartj and, 

"This statement by Darwin disposes of Mr. Grant Alleii’s 
assertion that geology was Darwin’s first love” (p. 36). He 
reckoned himself on entomologist when he went to Cambrid^ and 
certainly Mr. AinsworUi’s statement shows that he was a naturalist 
in a wide sense while at Edinburgh. C. V. Riley, the well-known 
Amerfcan entomologist, says (Proceedings of the Biological 
Society of Washix^ton, U.S., voL i., 1882, p. 70) ** I have the 
authority of my late associate edi^pr of The Ameriean Entomolo* 
nisi, Bei^amin Dann Walsh, who was a dass-mate of Darwin’s at 
Cambridge, Uiat the latter’s love of natural history was chiefly 
manifest^, while there, in a fine collection of insects.” Indeed, he 
was one of the original members of the Entomological Society of 
London, founM iit 1833, and diowed an active interest in its affiurs 
throughout liie, bck^ elected a member of its council in 1838. As 
early as January 4, 1836, a ibemdr based on insects sent home 1^ 
Darwfai firom CMloe^ was read before the Society by Charlm 
Babingtci^ ngw Eirataoi; of Botai^ at 
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perhaps, even still more to a highly remarkable absence 
in him of all self-consciousness. One perceived at once 
that he never thought of his own varied knowledge or 
clear intellect^ but solely on the subject in hand. 
Another charm, which must have struck every one, was 
that his manher to old and distinguished persons and to 
the youngest student was exactly the same: to all he 
showed the most winning courtesy. He would receive 
with interest the most trifling obs»yation in any branch 
of natural history, and however absurd a blunder one 
might make, he pointed it out so clearly and kindly, that 
•one left him in no way disheartened, but only determined 
to be more accurate the next time. In short, no man 
could be better formed to win the entire confidence of 
the young, and to encoui'age them in their pursuits. 

“His lectures on botany were universally popular, 
and as clear as daylight. So popular were they, that 
several of the older members of the university attended 
successive courses. Once every week he kept open 
house in the evening, and all who cared for natural 
history attended these parties, which, by thus favouring 
intercommunication,*did the same good in Cambridge, 
in a very pleasant manner, as the scientific societies do 
in London. At these parties many of the most distin- 
guished members of the university occasionsdly attended; 
and when only a few were present, I have listened to the 
great men of those days conversing on all sorts of sub* 
jeqts, with the most varied and briUiant powers. This 
ws^ no small advantage to some .of the younger men, as 
k stimulated their mental activity and ambition. Two 
or three times in eadi session he: took ^cursions with 
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his botanical class, either a long walk to the habitat of 
some rare plant, or in a barge ddwn the river to the fens, 
dr in coaches to some more distant place, as to Gamlin- 
gay, to see the wild lily-of-the-valley, and to catch on 
^ the heath the rare natter-jack. These excursions have 
left a delightful impression on my mind. He was, on 
such occasions, in as good spirits as a boy, and laughed 
as heartily as a boy at the misadventures of those whor 
chased the splendid swallow-tail butterflies across the 
broken and treacherous fens. He used to pause every 
now and then and lecture on some plant or other object ; 
and something he could tell us on every insect, shell, or 
fossil collected, for he had attended to every branch of 
natural history. After our day’s work we used to dine 
at some inn or house, and most jovial we then were. I 
believe all who joined these excursions will agree with 
me that they have left an enduring impression of delight 
bn' our minds. 

‘‘As time passed on at Cambridge I became very 
intimatb with Professor Henslow, and his kindness was 
unbounded; he continually asked me to his house, and 
allowed me to accompany him in his walks. He talked 
on all subjects, including his deep sense of region, and 
was entirely open. 1 owe lAore than 1 can express to 
this excellent man.. His kindness was steady. When 
Captain FitzToy offered to give up part of his own cabin 
to any naturalist who would join die expedition in H.M.S. 
BeagUy Professor Henslow recommended me as one 
who knew very little, but who, he thought^ would work. 
I was strongly attached to natural histoiy, and this 
attachment I oWed ixf large part to him. During the 
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five years’ voyage he regularly corresponcfed with me, 
and guided my efforts ; he received, opened, and took 
care of all the specimens sent home in many large boxes; 
but I firmly believe that, during these five years, it never 
once crossed his mmd that he was acting towards me ^ 
with unusual and generous kindness. 

** During the years when 1 associated so much with 
Professor Henslow 1 never once saw his temper even 
ruffled. He never took an iU-natuijpd view of any one’s 
character, though yeiy iar from blind to the foibles of 
others. It always struck me that his mind could not be 
even touched by any paltry feeling of vanity, envy, or 
jealousy. With all this equability of temp^ and re- 
markable benevolence, there was no insipidity of cha- 
racter. A man must have been blind not to have 
perceived that beneath this placid exterior there was a 
vigorous and determined will When principle came 
into play no power on earth could have turned him one 
hair’s breadth. • . # 

** la intellect, as far as I could judges accurate powers 
of observation, sound 8ens% and cautious judgment 
seemed predominant* Nothing seemed, to g^ve Um so 
much enjoyment as drawing conclusions fjom minute ob^ 
servations. But his admizid^le memoir on the geology of 
Anglesea shows his capacity for ext^ded observations and 
broad viewa Beflecting over his charaictUc irith g 
an4 reverence, his moral attritniites tfiould 

do in the highest diiuraeter, in 
intellect.*^’ 

The young man’s inodestyls tb^ above 

narrative. He does not see 
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. candour, his .desire to learn, his respect for those who 
were already masters of science, won upon the great 
men with whom he came in contact It was by no 
means as **one who knew very little’’ that Henslow 
, recommended Darwin to Captain Fitzroy, but as “ a 
young man of promising ability, extremely fond of 
geology, and indeed all branches of natural history.” 
**In consequence,” says Fitzroy, “an offer was made to 
Mr. Darwin to be my guest on board, which he accepted 
conditionally. Permission was obtained for his embar- 
kation, and an order given by the Admiralty that he 
should be borne on the ship’s books for provisions. The 
conditions asked by Mr. Darwin were, that he should be 
at liberty to leave the Bmgk and retire from the ex- 
pedition when he thought proper, and that he should 
pay a fair share of the expenses of my table.” 

Darwin had taken an ordinary or “poll” degree in 
1831, and was admitted a Master of Arts in 1837. In the 
interval he had become truly a Master of Science, which 
at that time was adequately recognised by no university in 
the British dominions. The memorable voyage of the 
Beaglgf a little barque of 249 tons,* was at first delayed 
by heavy gales Which twice drove her back; but she 
finally ;s^ed from Devonpoit on December 27, i83r. 
The object of die eapedition was to complete the 
surv^ ^ Pat^pfiik and Tidia del Fuego, to survey the 
shbr^ of CUh, iPeru, and some Pacific Islands, and to 
cany a ebatitt cf chroiiOifi^^ round the 

WQZI^..' . 

Pfrii&aiar B his young pupil’s 

prognMttdi^^ (December 1) 
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he printed some extracts from his letters, for distribution 
among the members of the Cambridge Philosophical • 
Society, in consequence of the notice excited by some 
geological observations they contained, which had been 
read before the society on the z6th of November previouSi 
The following points having a personal reference to 
the traveller may be quoted. On August 15, 1832, 
Darwin wrote from Monte Video, I might collect a far 
greater number of specimens of invertebrate animals if 
1 took up less time over each : but I have come to the 
conclusion that two animals with their original colour 
and shape noted down will be more valuable to naturor 
lists than six with only datesand place.” Here we see the 
accuracy which was the source of much of his after- 
success. On November 24, 1832, he writes from 
the same place, As for one little toad, I hope it may 
be new, that it may be christened * Diabolicus.’ Milton 
must allude to this very individual, when he talks of 
* squat like a toad.’ ” In March, 1834, writing from East 
Falkland Island, he says, The whole of the east coast 
of the southern part of South America has been elevated 
from the ocean sindb a period during which mussels have 
not lost their blue colour.” Describing his examination 
of the centml peaks of the Andes in Chili, he 'Says, 
April 18, 183:5, cannot tell you how much 7 
enjoyed some of these views ; it is worth a>ming from 
England, once 4 o feel such, intense deh'ght. At an 
elevation of from ten to twelve thousand feet, there 
is a transparency in the air, and a confusion of dist{mcefi^ 
asnd a sort^of ;8tillness, whidi give the seni^tipn of being 
in another world.’’ 
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Coming now to Darwin’s Journal as first published in 
1839, forming the third volume of Fitzroy’s narrative, 
the 7tli of January, 1832, on which the Peak ot 
Tenerifie was seen suddenly illumined, while the lower 
parts were veiled in fleecy clouds, is noted as “the first 
* of maiiy delightful days never to be forgotten.” On the 
1 6th the Cape de Verde Islands were reached, and their 
volcanic geology was carefully explored. Darwin was 
already equipped with the first volume of Lyell’s famous 
“Principles of Geology,” published in 1830, the second 
following in 1832; and in the second edition of his 
journal, published in 1845, acknowledges with grateful 
pleasure “ that the chief part of whatever scientific merit 
this journal and the other works of the author may 
possess, has been derived fix)m studying the well-known 
and admirable ‘Principles of Geology.’ ” He was already 
noting the diffusion of minute organisms and impalpable 
dust by winds,* and was much surprised to find in some 
dust collected on a vessel 300 miles from land particles 
of stone more than a thousandth of an inch square. 
After this, he remarks, one need not be surprised at the 
diffusion of the far lighter and smaller sporules of crypto- 
gmous. plants. 

The volcanic island of St. JPaul in the open Atlantic 
was touched at on February 16th, and it afforded the 
young imturalist a text for destroying the pretty ideas 

* Mr. Grant Allen (*' Darwin,*’ p. 42) states that Darwin observed 
sUly-seven distinct oeganic fwms in the fin^ dust which feU 0^ 

It was Ehrehbeig who determined these organisms in dost sent to 
him by Darwin, and frar out of five of the packets of diut sent to 
Ehrenbeig wte ' s^ven to Darwin by Lyett (Dandn’s Journal, 
second edition, p. 5). 
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^ to^tately palms and birds taking possession of newly- 
formed oceanic land; at any rate, here were only two 
species of sea birds, no plants, and the fauna was com- 
pleted by a number of insects and spiders of no very 
exalted habits. Fernando Noronha was passed on 
February soth, and at last the South American conti- 
nent was reached. 

On Februaiy 29 th, at Biaj^ iDarwin describes his first 
day in a BrazHian a pi^sage which is of special 

interest ^^The day has^ Delight itself; 

however,"^ a vreak tcnn to express the feelings of a 
futurist; first time, has wanderl^ by him- 

self ‘in a ^mzilimi forest The de^n<^ of the grasses, 
the novelty of the parasitical plants, the beauty of the 
flowers, die glossy green, of the foliage^ biiit, aWe all, 
the general luxuriance ofv^ v^etatio^ filled me with 
admiration. A most pm and 

silence pervades the shady parts of wood. The noise 
from the insecte is so loud that it may be heard even in 
a vessel anchored sevml hundred yards from the shore; 
yet within the recesses of the forest a universal silence 
appears to reign. ^Po a person f<wd of liatu^ faistoxy,^ 
such a day as this brings with it a d^^^ pleasux^ thsm 
he can ever hope tp experience a^ain.'^ . . ; 

Arriving at Riode Janm eEu|y in 
84n^ial::^ut8i^^ |nt^^ 

tbi^ ind^^ On thc^ ex^^ 

-that. d^nt. . 'accoimc^dbn --bp]iddlbe;:|sn^^ ;ai;. v&e- 

':.theh, ' 



pAkmir. ■■ ■ ■ ■ ■ bs ■ 

I fiivour to give us something to eat 'Anything you choose, 

^ sir,’ was his usual answet For the few first times, vainly 
i thwked Providence for having guided us to so good a 
man. The conversatiou proceeding, the case universally 
became deplorable. 'Any fish can you do us the favour 
of giving?’ 'Oh, no, sirl’ ‘Any soup?’ ‘No, sirl’ ‘Any 
bread?’ 'Oh, no, sirl’ 'Any ^ied meat?' ‘Oh, no, sir!* 

If we were lucky, by waiting a~ couple of hours, we ob- 
tained fowls, rice, and farinha. It not unfrequently 
happened that we were obliged to kill, with stones, the 
poultry for our own supper. When, thoroughly exhausted 
by fatigue , and hunger, we timorously hinted that wc 
should be glad of our meal, the pompous and (though 
true) most unsatisfactory answer .wai^ ‘It will be ready 
when it is ready!’ If we had dared to remonstrate any 
furdiGf, we should have been Md to proceed on our 
journey, as being too^ iniperdnem^ The hosts are most 
ungracious and disagmable in their manners; their 
houses and their persons are often filthily dirty ; the 

want of the accomnmdation of forksi knives, and spoons 
is common ; and j am sure no cottage or hovel in England 
. could be found in a state so utterly destitute of every 
comfort" * 

When we add to these discomforts on land the 
ikct tbat Ae young traveller was a constant sufferer 

$bm y ^ chronic, 

V it b^mee naore^liui^ have with* 

dni^ea^ Buthiseneigy 

aadlnttqi!ui^^;t^ them, 

all 

in. a tetter 
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to The Times, after the death of his old friend and com- 
rade in the Beagle, described how alter perhaps ah 
hour’s work he would say, Old fellow, I must take the 
horizontal for it.” Then he would stretch himself on one 
side of the table, and obtain a brief relief from discom- 
fort, after, which he would resume work. 

Some remarks which Darwin makes upon slavery in 
South America are very forcible, and ^o illustrate his own 
sympathetic nature. Here is one incident which struck 
him more than any story of cruehy, as showing the 
degradation of slavery. ** I was crossing a ferry with a 
negro, who was uncommonly stupid. In endeavouring 
to make him understand, I talked loud, and made signs, 
in doing which I passed my hand near his face. He, I 
suppose, thought I was in a passion, and was going to 
strike him ; for instantly, with a frightened look and half- 
shut eyes, he dropped his hands. 1 shall never forget iny 
feelings of surprise, disgust, and shaine, at seeing a great 
powerful man afraid even to ward off. a blow, directed, 
as he thought,' at his face. This man had been trained 
to a degradation lower than the slayery of the most help- 
less animal.” ^ ’ 

In one of the numerous additions to the second 
issue of the Journal in^ 1845, Darwin speaks thus 
eloquently from his heart:' ”On the 19th of August 
[i 836], we finally left the shores; of Brazil. I thank God 
I shall never again visit a slave-coiintry. To this wf, it 
I heat a distant scream, it recalls with '^hful vividness 
my feelings when, passing a bouse nm Peri^mbuco, I 
heard the most pitiable moans, and could not but suSpiect 
that some poor skivo was being tor^jii^, knew tint 1 
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was as powerless as a child, even to remonstrate. I sus- 
pected that these moans were from a tortured slave, for 
1 was told that this was the case in another instance. 
Near Rio de Janeiro I lived opposite to an old lady,, who 
.kept screws to crush the fingers of . her female slaves. 1 
have stayed in a house where a young household mulatto, 
daily and hourly, was reviled, beaten, and persecuted 
enough to break the spirit of the lowest animal 1 have 
seen a little boy, six or seven years old, struck thrice with 
a horse-whip (before I could interfere) on his naked head, 
for having handed me a glass of water not quite clean ; I 
saw his father tremble at a mere glance from his master’s 
eye. ... I will not even allude to the many heart- 
sickening atrocities which 1 authentically heard of ; nor 
would I have mentioned the above revolting details, had 
I not met with several people, so blinded by the consti- 
tutional gaiety of the negro, as to speak of slavery as a 
tolerable evil. ... Those who look tenderly at the slave- 
owner, and with a cold heart at the slave, never .seem to 
put themselves into the position of the latter* What a 
cheerless prospect, with not even a hope of change I 
Picture to yourself the chance, ever^hanging over you, 
of your wife and your little children— those objects which 
nature urges even the slave to*call his own— being tom 
from you,, and sold like beasts to the first bidder I And 
these deeds are done and palliated by men who profess 
to love their neighbours as themselves, who believe in 
God, and pray that His will be done on earthl** 

Such burning exprmions are not yet superfiuous, and 
it is wholesome to recall to a geneiation which scarcely 
reab'ses the past miseries of slaveiy, and is too apt to 
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rest content with what has been accomplished in diminish- 
ing the sufferings of slaves, white and black, the impression 
produced on a scientific man by what he saw. It is well, 
too, that it should be brought forcibly home to English- 
men that Darwin’s heart was no less sympathetic than 
his intelligence was far-seeing, and that the testimony of 
friends of late years to his moral grandeur is corroborated 
by the personal records of his years of travel. 

The variety and interest of tt)p observations made 
during his stay at Rio, when tropical nature was still 
a fresh and unexplored page to the young observer, are 
wonderful Cabbage palms, liana creepers, luxuriant 
fern leaves — ^roads, bridges, and soil— planarian worms, 
frogs which climbed perpendicular sheets of glass, the 
light of fireilieiij briUiant butterflies, fights between 
spiders and wasps, the victories of ants over difficulties, 
the habits of monkeys, the little Brazilian boys prac- 
tising knife-throwing— all these came in turn under his 
watchful, eyes and are vividly described. 

In July, 185x1 Monte Video was reaped, and the 
Beagle was occupied in surveying tiie extreme southern 
and eastern coast$ of America, south of La Plata, during 
the succeeding two yean, luring ^:t^ weeks at 
Maldonado aQ entertaining excursion to the* River 
Polanco was made, and in^y a humorpos remark 
appears in the Journal relating to it. ** 'the greefet num- 
of die inhabitants [of Burpp^^^^^^d^^ an* 

indistinct idea that l^gland,^^^^ 

America wi^e diffemnt nanm fpit si^*;]^ biit 
the better-informed well knew 
: Aineric^ dial 
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England was a large town in London I’’ ** Washing my 
face in the morning caused much speculation at the 
village of Las Mftis ; a superior tradesman closely 
cross-questioned me about so singular a practice.” 
, Among these rich descendants of Europeans Darwin felt 
as if he were among the inhabitants of Central Africa ; 
<. so low can the proud superior race descend, that the 
distance between it and the negro appeared small indeed. 
The remaiicable abs^ce of trees in the country could 
not fail to provoke comment; but it is on the old- 
fashioned basis, and the young student does not get 
beyond the conclusion that herbaceous plants, instead 
of trees, were created to occupy that wide area, which, 
within a period not very remote, has been raised above 
the waters of the sea.” This.appears in the 6rst edition ; 
but in 1845 these words were expunged, and the author 
says significantly *'we must look to some other and 
unknown cause.” 

At Maldonado within the distance of a morning's 
walk no fewer than eighty species of birds were collected, 

, most of &em. exceedingly beautiful. Darwin’s observa- 
tions oft the molothri (representative^ of our cuckoos), 
the tyrant By^t^en^ and Uie carrion-feeding hawks are 
ittost iitbnetive^ Rio Nqro, much further 

south, 1^. next vi^ted,. and the fauna of a salt lake 
examined; The adaptatiqn^^o in and 

nw br^ st^ch bi^ ^^ Weli may we 

affihn,^ ptot of the world is 

habitue I or those subterranean 

ones, hidden t^<^:^lcahic mountaina-r-warm mineral 
qprift^ir^t^ of the ^ 
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upper regions of the atmosphere, and even the surface of 
perpetual snow— all support organic beings/* Here he 
found reason to believe that all the great plains which he 
was surveying had been raised above the sea level in a 
modem geological period. 

Our naturalist sUuted by land for Bahia Blanca arid 
Buenos Ayres on August ii, 1833, and we have the 
record : This was the first night which I had ever passed 
under the open sky, with the gear pf the recado for my 
bed. There is high enjoyment in the independence of the 
Gaucho’s life, to be able at any moment to pull up your 
horsey and say, ^Here we will pass the night/ The 
deathlike stillness of the plain, the dogs keeping watch, 
the gipsy group of Gauchos making their beds round the 
fire^ have left in my mind a strongly-marked picture of 
this first night, which will not soon be forgotten.” After 
an interesting nncontre with General Rosas, Bahia Blanca 
was reached, and at Punta Alta were found many of the 
foasil bones which Owen subsequently described, this 
point being a perfect catacomb, as Darwin terms it, for 
monsters of extinct races. The remains of nine great 
kinds of quadrupejfis chiefly allied to the sloths were 
found embedded on the beach within a si^ce of about 
two hundred yards square; and these were associated 
with shells of mollura 'of still e»sting species. Here 
was indeed a remarkable fact to germinate in the great 
lAturalist’s mind. It bore full fruit at a later date^ An 
important theory then curient, that large aniihals require 
a luxuriant vegetation, was overthrown at the same.time, 
for there was every reason to brieve that the st^jlity of 
the suiroundipg ebon waa hP new i^ng. The South 
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American ostrich and many other animals here afforded 
material for important observations. 

On the way to Buenos Ayres, the rugged Sierra de la 
Ventana, a white quartz mountain, was ascended. 
• Buenos Ayres was reached on September 20, 1833, and 
no time was lost in arranging for an expedition to Santa 
F^, nearly 300 miles up the Parana. On October 3, 
Santa F 6 was entered, and near it many more remains 
of large extinct mamhals were found. The remains of a 
iioise^ in a similar fossil condition, greatly astonished 
our explorer, for it seemed indeed surprising that in 
South America a native horse should have co-existcd 
with giant extinct forms, and should itself have become 
extinct, to be succeeded in modem times by the count- 
less herds descended from the few horses introduced by 
the Spanish colonists. These and other strange facts in 
the distribution of mammalian animals in America led 
Darwin to make some pregnant comments. The enor- 
mous number of large bones embedded in the estuary 
deposits became continually more evident, until he came 
to the conclusion that the whole area ef the Pampas was 
one wide sepulchre. 

Unfortunately ill-health compelled the explorer to 
return, and on October zaith he started for Buenos Ayres 
in a small vessel. During this journey he had an 
opportunity of examining the shifting and variable 
islands of die muddy Pamna, on which the jaguar 
thrives. Arrived at Las Conchas, a revolution hod 
.brokeif out;^ and Darwin was detained to a certain 
extent, umter surveilfim^ ; but by the influence of 
General Rbim’ namc^ he was allowed to pass the 
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sentinels, leaving his guide and horsesr behind, and 
ultimately reached Buenos Ayres in safety. After a fort- 
night’s delay, Monte Video was once more made for. 
Here it appeared that the Beagfe would remain some- 
time longer, so the restless inquirer 'started on another * 
expedition, this time up the Uruguay and Rio Negro. 
One of the halts was at ^e house of a veiy laige landed 
proprietor. A friend of the proprietor’s^ a runaway 
captain from Buenos Ayres, was viry anxious to have 
the traveller’s opinion on the beauty of the Buenos 
Ayres ladies, and on receiving satisfactory assurances, 
voluntarily gave up his bed to the stranger! During 
this journey amazing quantities of huge Ihistles were met 
with, the cardoon being as high as a horse's back, while ” 
the Pampas thistle rose above the rider’s head. To 
leave the road for : a yard was out of the question. 
Incidentally the writer descrito fully the horsemanship of 
the Gauchos, and gives a vivid picture of the state of 
society in the townsi 

During this journey, too, a peculiar breed of small 
cattle, called niata, was obswed, but full details 
were not given till the second edition ojf the Journal 
appeared. Tlq^ ' br^d strangely at a disadvantage in 
droughts, ^mpai^ with ordinsuy cattle J Aeir lower jaws 
project teyond the upper, and iheir Ups do n^^ jjoih^ 
rendering them unable to browse i^ Tliis strikes . 

me,’^sa;^ Danrin, ^'aa a g<tod 
we iue able to judge ftoih^the oi#pi^-i^^ on 

rarity . . 

By the diie ih» a^^ 

.ha^.eud’aAedoi^^ 
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Th6 Rio Plata was qiutted on December 6, 1833, 
and sail was made for Fort Desire, on the coast of 
Patagonia. One evenings ten miles from the Bay of San 
Bias, myriads of butterflies filled the air, so that the 
*seamen cried out that it was snowing butterflies. The 
flight seemed to be voluntary. On another occasion 
many beetles were found alive and swimming^ seventeen 
miles from the nearest land. But these instances were 
insignificant compared with the alighting of a large 
grasshopper on the BeagU^ when to windward of the 
Cape de Verde Islands, and when the nearest land, in a 
direction not opposed to the prevailing trade wind, was 
.370 miles distant. Marvellous appearances of spiders 
far from land were also noted. One day when the ship 
was sixty miles from land vast numbers of a small gossa- 
mer spider arrived. Its habits in fact were aeronautic it 
would send forth a small diread, and suddenly letting go 
its hold, would sail away horizontally. 

The BeagU arrived at Fort Desire on December 23, 
1833, but Patagonia afforded less of interest to the 
zoologist than the northern couiitri|8. The next halt 
was made at Port St Julian, zxo miles further south, on 
January -9^ 1834. Here the evidences of the modem 
elevation of Patagonm^^ powerfully reinforced, and 
fuilher, fioin thri^ remains arose the 

conviction that animals a dose relation 

in form vddi extin^^ germinal 

fiu:ts whij^ ,]^r0; f^ the ” Origin of Species.” Darwin 
was cQuld have 

eiuitig^^ so and be remarks most 

believe in sudi simple 
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relations as variation of climate and food, or intro- 
duction of enemies, or the increased number of other 
species, as the cause of the succession of races.” But 
he does not yet go farther. He ends his reflections by 
observing : All that at present can be said with certainty * 
is that, aS' with the individual, so with the specif, the 
hour of life has run its course^ and is spent” 

In the second edition of the Journal the philosopher 
showed signs of considerable advance (pp. 174-5). The 
effect of changed conditions is further developed. The 
cheeks to indefinite multiplication are insisted on, while 
* the tendency of every species to increase geometrically 
is clearly pointed out In the place of the former con- 
cluding sentence we find the following : ‘‘ To admit that 
species generally become rare before they become 
extinct— to feel no surprise at the comparative rarity of 
one species with another, and yet to call in some extra- 
ordinary agent and to marvel greatly when a species 
ceases to exist, appears to me much the same as to admit 
that sickness in the individual is the prelude to death— 
to feel no surprise at sickness — but when the sick man 
dies, to wonder, and to believe that he died through 
violence.” 

The continental regions of South America did not 
supply the sole food for the reflections of ;the yOiing 
naturalist during this period. An intervening visit had 
been paid, in December, 1832, and Janui^, 1833, to 
Ttena del Fuego^ and the natives were mo^ carefully 
observed. He was greatly struck jby their low condit' jn ; 
‘‘one can hardly make oneself th 

cieatuies, arid iidiabiunts cf Yer 
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these abject, people have been infinitely raised since that 
period by missionaries, and Darwin, hearing of this 
success, which he termed wonderful, sent a donation 
to the South American Missionary Society. 

The Falkland Islands were explored both in 1833 
and 1834, and the Straits of Magellan were carefully 
examined, and many valuable geological facts recorded. 
The southern portion of the continent was at last 
quitted for Chili, Va^miso being reached on July 33, 
1834. After Tierra del Fuego this was a delightful 
change, and here Darwin found an old schoolfellow and 
friend, Mr. Richard Corfield, who entertained him 
hospitably during his stay in Chili. Various expeditions 
to the Andes, to Santiago, to gold mines and copper 
mines, supplied abundant objects of curiosity and science, 
as well as varied visions of beauty ; but the fatigues 
undergone had to be paid for by a month’s illness at 
Valparaiso, during which Mr. Corfield’s kindness was 
unremitting. 

The large island of Chiloe was visited in November, 
and its climate even in summer proved wretched, re- 
minding one of some parts of the Hebrides, a week 
without torrents of rain being wonderful. Castro, the 
almost deserted Spanish capital,*qould not furnish, even 
among hundreds of inhabiiants^ a pound of sugar or an 
ordinaty knife. No one , pb^iessed either a watch or a 
clock, and the church bell was rung by guess, by an old 
man who was supposed to have the best notion of time. 

In December the rugged Chonos Archipelago, still, 
further south,' was explored. Here a storm worthy of 
Tierra del Fuego wsut .experience WhitCi massiye 



44 UFEOF 

clouds were piled up against a dark blue dcy, and across 
them black, ragged' sheets of vapour were rapidly driven. 
The successive mountain ranges appeared like dim 
shadows; and the setting sun cast on the woodignd a 
yellow gleam, much like that produced by. the flame of' 
spirits of wine on a man’s countenance^ The water was 
white with the flying spray; and the wind lulled and 
roared again through the rigging. It was a most 
ominous sublime scene.” While jiear Tres Montes the 
year 1835 was ushered in, as Darwin says, ** with the 
ceremonies proper to it in these regions^ She lays out 
no false hopes ; a heavy N.W. gale, with steady rain, 
bespeaks the rising year. Thank God, we are not destined 
here to see the end of it, but hope then to be in the 
Paciflc, where a blue sky tells one. there is a heaven — 
a something beyond the sky above out he^s.” 

Valdivia being reached in February, the 
were witnesses of a severe earthquake. Darwin was on 
shore, lying down in the wood to rest. The effect pro- 
duced upon him by the motion he experienced was very 
marked : There was no difficulty in standing upri^t, but 
the motion made*me almost j^dy. It was Something 
like the movemi^nt Of a vessel in or 

still more like tljatftltjbf^ a per^ ice, 

which betids u^er the We^t of earth- 

quake at ohcei destroys 

world, the very emblem of all moved 

betieath otir feet like a crust a;^ of 

tune ^ conveyed to 

securl^, which hours have 

created” 'fa-. 
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Concepcion (afterwards visited) was thrown down, and a 
most impressive sight met the travellers. 

Arriving at Valparaiso again on March iz, 1835, 
only^an interval of two days the indefatigable explorer 
started to cross the Cordillera by the seldom traversed 
Portillo pass. Here geological observations were abun- 
dant. The roar of the mountain torrents spoke elo- 
quently to the geologist ** The thousands and thousands 
of stones, which, striking against each other, make the 
one dull uniform sound, are all hurrying in one direction. 
It is like thinking of time, when the ihinute that now 
glides past is irrecoverable. So it is with these stones ; 
the ocean is their eternity, and each^ note of that wild 
music tells of one other step towards their destiny.’’ Who 
can fail to discern in such a passage the poetic instinct 
which Erasmus Darwin more fully manifested ? 

Mendoza was reached on March 27th, and on the 29th 
tfie return journey by the northern or Uspallata pass was 
commenced On the zoth of April Santiago was again 
arrived at, and Mr. Caldcleugh most hospitably welcomed 
the travell^, delighted wi& his expedition. “Never,” 
he says^ “did I more de^y enjoy^an equal space of 
time.” : Various excursions in Northern Chili and Peru 
follow^ XitUe was seen of Peru, owing to the troubled 
state of j^blie affito, and there was very little regret 
when the s|ta^ September on her 

journey aoross the 

The Ch^pagor;!^^ with -their two thousand 
voli^njc^ c^^ leafless bushes and 

vneh^^ y^^ animals, so unsuspicious 

'of ouin when stones were throwp, 
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were extremely interesting to the natu]:jdisVapd gave rise 
to numerous observations and suggestions in later works. 
The huge tortoises slowly carrying their great bodies 
about, appeared like strange antediluvian animals. The 
hideouis' large water-lizard (Afnblyrhyhchus\ swimihiiig 
with perfect ease, and capable of an hour’s immersion in 
sed,-water 'j and the land lizard of the same genus, so 
nuiherous that at James Island it was hardly possible to 
fiild a spot free from their burrows, ^e roofs of which con- 
stantly give way under the pedestrian, were equally strange 
dehizens^Pof this group of islands, where reptiles replace 
herbivorous mammals. With regard to the last-mentioned 
species we find remark indicating the persistence of a 
belief in special creation up to this date. " It would 
appear as if this species had been created in the centre 
of the Archipel^o, and thence had been dispersed only 
to a certain Stance.” 

. During the years, intervening between the first and 
se^nd edifiohs of the Journal, reflectioii intensified 
Danrin’s perception of the singularity of the Galapagos 
fauna. “ Considering the smaU size of these islands,” he 
saysf, ** we feel tl?e zhore zUitonished at the number of 
their aboriginal bangs, and at' their confined ^ge. 
Seeing every height crdWned with its crater, and the 
boundaries of most of the lava streams still distinct^ we 
are lei to believe that within a period geologic^y recent 
the tinbzoken sea where spread oiki Henc^ both in 
spa^ and -time,' we seem to be sdm^hat nearer 

to that great ft(^----that' mystery of mystei^^ 
appdmnee of-new beings oxt this 
wards say^ > Ode af of atative 
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forcCi if such an expression may be used, displayed on 
these small, barren, and rocky islands ; and still more so 
at its diverse yet analogous action in points so near each 
other.” 

The long voyage to Tahiti, 3,200 miles, begun on 
* October 20, 1835, ending on November z5th, was suc> 
ceeded by a most enjoyable stay. Darwin was as de- 
lighted as any traveller with the charms of the island 
and the islanders. His testimony to the quality of 
English products is worth noticing, if only as a piece of 
natural patriotism. He acknowledges that Tahitiijui pine- 
apples are of ^cellent flavour, perhaps better than those 
cultivated in England, and this he believes to be the 
highest compliment which can be paid to. a fruit, or 
indeed to anything else. He found reason to speak 
well of the influence of the Christian mbsionaries on the 
natives, and of the conscientiousness of the latter, in 
opposition to Kotzebue’s narrative. 

On December 19th New ^jealand was sights. Our 
traveller’s observations here areiiof much value, as relating 
to a late period before civilised government was effectively 
established. At Waimate he was delighted with the effects 
produced by the religious teacher. The lesson of the 
missionary is the enchanter’s wand,” and he rejoiced as 
an Englishman at what his countrymen had effected. 
The remarkable absence of land mammals, the late 
enormous increase' of the impor^jed Norway rat, the 
dock spreading iar and wide/ Hs seeds having been sold 
as tobac^ se^ ^ a fttscdly l^glishmah, the huge 
Kauri p&ea^ were all diU of iinport to.the inquiring 
mind ^ but; the whde less 
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attractive^ as seen by Darwin^ than most other countries 
he had visited. December joth saw the Beagle on 
the way, to Sydney, fxid Port jackson was reached on 
Jahiiaiy 12, 1836. An intemting excursioii to the Blue 
l^^^ns and to Bathurst showed many aspects of 
"^bdloml life, as well as the strange duckbill or platypus/ 
in its native haunts. Tasmaiiia, with which island 
Darwin was greatly pleased, was visited inPebniary. In 
April the Keeling Islands furnished much: of the material 
for the future book on coral reef^ the essence of which 
is, however, included in the Journal. Mauritius, Cape 
Town, St Helena, Ascension, Bahia, P^fij|}nbuco, Cape 
Verde, and the Azores were the succesrive stages of the 
homeward journey, and on October 2, 1836, anchor was 
cast at Falmouth,, where the naturalist^ Quipped for his 
life work, was landed. 

The high opinion Captain Fitzroy formed of Daiwin 
during this long voyage is shqtim by many passages in 
his own narrative and by many other references. He 
paid him the marked dompHmeiit of naming no fewer 
than three important geograpbi^ IbcaUtie^ alter him, 
namely, MounU Darwin and Daiwin Sound (Tierra del , 
Fuego), and Port Darwin in Kbrib Austial^^ thus con- 
necting his name for (uture generations with *two lands 
whose inhabitai^ were subjects of Darmn’s uncling 
interest and in^stigarion thrp^^ in 

no small degree to duddate the 
kind in Darwin-s nund and to a W6rl<Fa ihstniction. 
Fitzroy cx>mpl^^ when lumself 

recehrii^ of to Ko 

and fai ohe>t^ to a a^oiMj- 
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vohmteer io the cause <rf science^ observed that his peise- 
venmce might be estimated from the fact that he never 
cea^ to be a martyr to sea-sickness ; while his interest 
in science and his public spirit were evident from his 
teving presented his valuable collections to the public. 

The conduding pages of the Journal are both eloquent 
and instructive. Everywhere there had been fasdnating 
visions^ and attractive problems remained unsolved. 
Was it hot significant of future studies that the contrast 
between barbarian and dvilised man diould have been 
so impressed upon the future author of **The Descent of 
Man ” ? He writes thus on this subject, " Of individual 
object^ p^haps no one is more certain to create aston- 
ishment than the first sight in his native haunt of a real 
barbarian, of man in his lowest and most savage state. 
One’s mind hurries bade over past centuries, and then 
asV% <»dd our p^enitors have been siich as these? 
jt^en, wbbse very si^ luid expressions are less intelii- 
gihle to us than those of Ibe domesticated animals ; men, 


, nor yet 

appetf to reason, or at Idist of arts con- 

sequent on that f^hloh* 1 do not believe it is possible 
to deicribe qr . paint the dilTerence between savage and 
pyilis^: It 18 the difiefbnee between a wild and 

t^e ; ani!^ in beholding a 

one to 


tijger tearing his 
pfain, or 
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eventful voyagers not only because it filled an important 
space in Darwin’s life, but also because it undoubtedly 
gave rise to the thoughts and speculations which impelled 
him to devote his life to the study of problems of evolu- 
tion. It has been shown to some extent, how he- saw, 
without pre-arrangement, just those phenomena which 
could stimulate his mind, already fit, to its highest flights. 
We. hai^e seen, too, how universal was Darwin's interest 
in nature, and how sympatlietic ^ heart went with his 
scientific insight. He luid yet to show how masterly was 
his patience, to work for yet twenty years, in order that 
he might not by premature publication oif a crude theory 
risk defeat and throw science backward rather than for- 
ward. This long patient work was to be the triumph of 
his genius. . . 



CHAPTER HI. 

O N his return home, Dar^n speedily placed himself 
in communication with the leaders of scientific 
progress, and, in consequence of the valuable results of 
his voyage, he soon fqund himself in a most advantageous 
position. On November 20, 1836, he was elected a 
Fellow of the Geological Society, and before the end 
of the year he had sent the manuscript of one of his 
early papers to Lyell, who writes to him (December 26, 
1836): I have read your paper with the greatest 

pleasure. • . . What a splendid field you have to write 
upon.” He strongly advised the young man not to 
accept any official scientific places biiit to devote himself 
to his own line of w(»’k; But Djmvin was oveipersuaded, 
and . became a member of the Council of the Geological 
Society in . the follbwing February, and secretary in 
February, 1838. This office he held with success for 
three years. . Lyell referr^ iii considerable detail to the 
youiig traveller’s views in his president!^ address to the 
* Society in z837. 

Darwm's geological papers soon beo^ 

In 1837 Im discuss^ Itn the recent devatroii 



sa 


UPEOF 


of the coast of Chili, the deponts eoatalmng esUnct 
mammalia in the neighbourhoM of the Plata, the areas 
of devation and subddence in the Padfic and Indian 
Oceans, as deduced fiom the study of coral formations, 
and the fpnnation of mould (the precursor of a amlc he 
issued more thim forty years later). Papers on ^e con- 
nection of certain volcanic {dienomena, and on the 
formation of mountain cbdna; and other geological notes 
on South America, were read in 1S38 ; the interesting 
Paralld Roads of Glen Roy, in Scotland, which he 
beliered to be of marine origin, were desoib^ in. 1839; 
the erratic (glacial) boulders of South America, in i84r j 
and coral reels in 1843 : a full rectnd, one would imaging 
of busy years, occupied also with secretarial work. Lyell, 
writing to Sir John Hersdid (Ifoy 34, 1837)^ says : “ I 
am very full of Ihurwin’s new theory of coral islands^ and 
have urged Whewell to make him raid it at , our next 
meeting. I must jpye upr my jrolcanib mdm fheo^ for 
ever, though it costs me a^prag at In March, 

r838, Lyell describes the recei^n of rite; paper o^ 
volcanic phenommta at the Geblo^l:itl Soqjety. "He 


opened upon Dela Beche, Ph91ips,;mtd oth^.bis whole 
battery of the eatj^^uakfs ami voIcuioe8:.iclf ; 

and argued that ^pacee Of a thouettud milm Were 
sjmultaneousiy abject to 

timiB^'and that'tfe eigyatinn ' 

'all /depeirf^ 'mpon; A'':conM»^^M fit.. 

adcnmdedgTnent.W .su'ch' 8«vi<iM:^ito^i ^lliffl 6.jKi'-was 
dected:*''''|‘oOQW,^^ -.the Royal-.;SmSg^^Sj^u^.' 34, ° 

Early'; in ’^839. 
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Wedgwood, daughta of his unde Josiah Wedgwood : 
a union which, tho^h consanguineous, proved in the 
highest degree congenial and fortunate. In succeeding 
years a numerous funily of sons and daughters surrounded 
the happy parents. After considerable delays by the 
Admiralty, though it had . long been ready, the Journal 
appeared,' in 1839, as the third volume of Fitzroy’s 
“ Voyages of and ThtQuarteriy 

Revuw (Ixv. 334) said that there could be no two opinions 
of its merits. “ We'find ample materials for deep thinkr 
ing ; we have the vivid description that fills the mind’s 
eye witih brighter pictures than painter can present, and 
the charm arising from die freshness of heart which is 
thrown over these imgin pages of a strong intellectual 
man, and an acute and deq> observer.” Its merits, 
however, were somewhat slow to become known to the 
general publk^ owing to the original eiqpenrive form of 
publication ; and it tms not till 1845, second and 

enlargeded^dbn iQipeated as "The Journal of Researches,” 
that 'tbe popular..ear was gained. Later, under the tide, 

" A Natmnli^s ypja^ Round the Worl^” die book has 
become yirytri^^ known an^^ 

The puM>^ddd ;(tf /'* !I 1 ie Zoology of the . Voyage oi 
The igjS, under Darwin’s sigier- 

inteodenc^ the acquisitions to 

nat^ Ue^^j^^ than had {wevioudy 

been acdng on the representa- 

don| pj|ji|^^p«|#^is df dm linOe an , Zocdogica]^ and 

Of;.- 
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fossil mammalia, completed in 1840; G. Waterhouse’s 
of the living mammalia, in 1839; G:>uld’s of the birds, 
in 1841 ; L. Jenyhs’s of the fish, in 184a ; and Thomas 
Bell’s of the reptiles, in 1843 — all in quarto, with 
beautiful plates, were a solid testimony to a splendid 
success. Darwin furnished an introduction to each part, 
and the portions of the text referring to the lubits and 
ranges of the living animals. Three species of mastodon 
and the gigantic megatherium were the only extinct mam- 
malia known from South America previous to Darwin’s 
voyage. To these were now added the Mylodon Darw/nit, 
a giant sloth; the scelidotherium, a somewhat smaller 
forixr ; the great camel-like, yet odd-toed, macrauchenia; 
and the toxodon, as laige as a hippopotamus, yet having 
a strange resemblance to the little rodents. All these 
belonged to geological deposits not far anterior to the 
present age. The collections of living vertebrates were 
less profoundly interesting, but Ae number of new 
species was large; and the habits and localities being 
recorded by so good an observer, gave them additional 
value.' 

The fossil mammals were given by the geitqotis traveller 
to the London College of Surgeon^ the mammals 
birds to the Zoological Society, the reptiles to the British 
Museum, and the f^es to the Qunteidj^ Phhosop^^ 
Society. Nor ms ps alL /Die colleel^^ 
shells, and crustacira were desc^lied 
Specialists in . , scientific pubUcaticpk : / 
plants were described by Hooker, 
by Berkeley ; and, altogether^ no 
n moie splid r^t to the 
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nishing a delightful narrative to the general reader, and 
laying Uie foundation for generalisations of surpassing 
importance to all thinking minds. 

It was evident to many geologists that the greatest 
value would attach to the full record of the geological 
observations made by the gifted young secretary of the 
Geological Society. A year after the publication of the 
Journal the first portion of these observations, dealing 
with coral reefs, was^ almost ready, but the continued ill- 
health of the author delayed the publication till 1842. 
When it appeared, under the title of *‘The Structure and 
Distribution of Coral Keefs,” its success was immediate 
and completei 

Ever since their first description by voyagers, marvel 
had been expressed at the stange and beautiful pheno- 
mena presented by coral islands. Coral, as being built 
up by the tireless labours of innumerable so-called 
** insects,^’ or ** worms,” had become associated with 
romantic ideaa It really consists of the internal skeletons 
of colral-polyps, allied to the sea anemone. Captain Basil 
Hall, in his “Voyage to Loo Choo,” looking with the 
eyes of one ignorant of zoology, had credited the building 
of coral reefs to all kinds of creatures which lived oh and 
nem: the coral after it had be&a made ; and his erroneous 
vievni 1 ^^ and developed by James 

Montgomery, “Pdican Island,’* into AO' most 
fantastically racorrect description that ever versifier 
penned. Sad* were often quoted, as 

if eph^t; {^ scientific! men in pre^Darwinian times. 

Nofi^ evidence of the ^wer of mind 

which t)se^ round 
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the world than the ori^nalify of his views on coral reefs. 
The lagoon islands^ or atolls, he doctibea as “ vast rings 
of coral rock, often nuwy leagues in diameter, here and 
there surmounted by a low verdant ishmd* with daoling 
white shores, bathed on the outside I 7 dm foaming 
breakers of the ocean; and, oh the inside, surrounding 
a calm expanse of water which, from reflecdoi^ is a 
bright, but pale, green colour." Keeling atoU, outside 
which, at less than a mile and a half distaiice^ .no bottom 
Mm found with a line 7 ,aoo feet in* length, having be» : 
fully described, and an account given of all other known 
atoll systems, the peculiarides of the great b^er reef of 
North-east Australia, and that of New Gdedonia, were 
recounted Off the latter, no bottom was found, at two 
ships’ leiigth from the ree^ with a hne poo feet long. 
With these were linked the snudler reefs of Tahiti and 
■others, where considerate islart&:aie more or less cpm- 
pletdy surrounded bf them. Nex^ tire fringing or shore 
reefii^ at first sij^t only a varied tff harrier reefi, were 
clearly distiriguished &om them by the ahsence of an 
interior deep-water channeV mm t^ iiOt growing up 
from an ifflmetis^ but fi^ a :inodetib^^: d of 
water. - 

Ibe remarkate fiud wps pohft^ ;tmt . 1 ^^ 
aU omul iahmda dm wi^ a Ifttle memtpAjm 134^ of.; 
the EquaUfr, bnl thavtft t^ 4 Huiair#^ 
over .certain hagm ruem:'iriiltiB;t^^.h^|fed^^ ■ 

am/nmm' on me West Cmuft of'Sdii^^ll^^idi^ 

’ wmti;^ of Africa. '>€n. we'- 

'have ao0ther''8i2nifiesGnt'WBD8ao6e'*^&8ksSfia^ofltvthewbEOSEBlo 
. jar- omsteijiife^-jltt-Hd B ilB ^^ 
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distribution of coral reeb, he remarks that the study of 
the terrestrial and bette^known half of the world . must 
convince every one that no station capable of supporting 
life is lost-^nay more^ that there is a struggle for each 
station between the different orders of nature.” He 
describes the -large fishes and the trepanjjp (Jwlothuruj^ 
preying upon the coral-polyps, and shows how complex 
are the conditions whidi determine the formation of 
reefs on any shore. Perhaps no part of his work is 
more important thail that in which he collects the 
evidence proving how rapidly coral masses grow, and that 
they for the most part cannot flourish in a greater depth 
of water than fifteen fathoms. 

Reasoning upon the facts observed byhimself and others 
Darwin now proceeded to upset the received theory that 
atolls were based upon submarine volcanic craters, and to 
substitute'for it ibe view that there has been a prolonged 
and gradual subiidetiee of the areas upon wluch the atolls 
arebased, arid a cemespott^^ growth of the reef- 
building caiala;,^^;T^ fiis^g-reefs in time become 


bame]>reefB| and ]^ when they encircle islands, 

are coriveried iritio al^ lagoon islands, as soon as the 
last piiirtade of land beneath the surface of the 


ocean. Ihe sunpned up thus : ''A magni- 


mTh f 1 I 


crust undisrgone is 

piresmKd jtofttib volcanic 


buts^ forth through the 
.vrats ’thqr:'ju«' '-^vers^ We see . 

-bthier ' ^ vblca^ 

foil -sfokjog 
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have been immense in amount as well as in area, thus to 
have buried over the broad face of the ocean every one of 
these mountains above which atolls now stand like monu< 
ments, marking the place of their former existence.” 
**No more admirable example of scientific method was 
ever given to the world,” says Professor A. Geikie, “and 
even if he had written nothing else, this treatise alone 
would have placed Darwin in the very front of investi- 
gators of nature.” 

After thirty-two years’ interval,* a second edition of 
“ Coral Reefs ” appeared, in a cheaper form, in 1874. It 
•is rare indeed for a scientific treatise to attain at once and 
maintain so long a position of such undisputed authority. 
The eminent German naturalist, Semper, in 18631 criti- 
cised the general theoiy in consequence of his own 
careful examination of the Pelew Islands; but Darwin 
easily answered him by pointing to the cumulative evi- 
dence in favour of hb own viewd. The oiily really 
important work on the subject, after Darwin*i^ was that 
of Professor J. D. Dana, the eminent American naturalist 
and geologist, on “ Corals and Coral Islands,” published 
in 1872. Darwin, in the preface to his second edition, 
candidly acknowledged that he had not previously laid 
sufficient weight on the mean tempemture of the >sea in 
vdetermining the distribution of coral' rj^fs ; but 
not touch his main conception. he .maintained 

his ^und undisturbed und at the time ^mired 
greatly Dana’s book, whidi personal 

c»^itttK>n of more cmal any^ 

one man had ever^^djkMt ^ 

ftindamen^iimpq^^ 
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and barrier-reefs have been formed during periods of 
subsidence.* , ♦ 

No such strikingly original theory is propounded in the 
second part of ‘‘The Geology of the Be^gUi^ dealing 
chiefly with volcanic islands. St Jago, in the Ca^ de 
Verde Isl^ds^ Fernando Noronhai Terceira, Tahiti, 
Mauritius, St. Paul’s, Ascension, St Helena, and the 
Galapagos are in turn more or less fully described, 
according to the opportunities the explorer had possessed. 
To some extent, as in the succeeding part, Darwin adapts 
his views on mountain elevation too closely to those enun- 
ciated by Elie de Beaumont. The third part of the 
geology of the Beagle^ entitled “ Geological Observations 
on South America,” was not published till 1846. Even 
. this did not exhaust the contributions to geology made 
from the Beagk voyage, for it did not indude the papers 
on the “ Connection of certain Volcanic Phenomena in 
South America ” (xSjS) ; on the “ Distribution of Erratic 
Boulders” (1841); on the “^Fine Dust which falls on 

* Mr. John Murray’s views, derived from the experience acquired in 
the voyi^ of the Ckalkngir, and published in 1880, tend to modify 
Darwin’s conclusiohs to some extent. Mr. Murray says that it is 
now shown that many submarine mountains exist, which are usually 
volcanic, ai^ which, bei^ built upon by various forms of shell- 
bearing animals, could be raised to suefia level that ordinary corals 
could build upon' them. ;He condodes probably all atolls are 
seated on submarine volcanoes, and thus it is not necessary to sup- 
pose su^. exti^ive and long-continued subsidences as Darwin sug- 
gested.' Thbi view is al^ in harmony with Dana’s views of the great 
antiquity and pefmiuii<^(BU of the great ocean basin. See “The 
Structure and' prigb Zdands.” By John Murray; 

Proe.,R^. Soc.^ Bdio-f nV obo Nahtrt, »iL 

35 ,^. . 
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Vessds” (i^ 5 ) ; And on the " Geology of the Falkland 
Islands ” (1846). A second Mition of &e two latter parts 
of '*The Geology of the was published in one 

volume in 1876. 

Meanwhile, after spending a few years of his early 
married life in London, during which he was often in ill- 
health, Darwin fixed his residence in 1842 at Down Houses 
near Beckenham, Kent T te l i^e_yi llage of Down , three 
~ br four miles from the Oipingtoh i^my station, was near 
enough to London for oonvenieftt accd(S| yet greatly 
secluded and thoroughly rural The Cavelier’s roving 
days were oyer, and his infirmity of healA prevented him 
from undertaking very fatiguing journeys. After the 
cessation of his active work for the Geological Society, 
Darwin’s chief public appcaxan^ was when he spoke at 
the Oxford meeting of the British Association, in 1847, 
when, strange to say, Ruskin was seqre^ Of the Geo- 
logic^ Section. 

At Down then, situated 80010 400 feet above the sea 
level on a plateau of chalk, mterrupted by wavy hollows 
with beech woods on the slop^ about forty years of 
Darwin’s life were passed. Dc^ Hpus^ one of the 
square red bridk; mansions of the last etmtury/to which 
have been sinc&^dded f gabte^fix>oted wing oCo^^ iiie ] 
and a more' squ^y-bmlt wi^ khd piBar^ on 

thepther, is shift in and ;alixi<^ htA^ 
by a high waU bdt of Ceoi. a 

v^ed garden ope^ into a 

nanoc- t^yondi v ^ ■ 
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"libnlial of Sdentific Enquiry,” published in 1849, for the 
use of the navy imd haveUers generally, and edited by Sir 
John Herschel, was Darwin^ on Geology. The explorer 
is here taught to make, the most of his opportunities 
* upon the soundest principles. The habits which the 
author had himself formed are inculcated upon the 
observer — copious collecting, accurat e recording, muc h 
thi nking: Ifohnng Is, omitted . Number-labels whic h 
cm be read up^de dWn m^ have a stop to indicate 
t he’^Troy y } every specimen ^uld he ticketed on 
the day of oollectioti j di agrams o f all kinds s hould be 
made, as nma^aslpossible. tosofffe ^^A^mre^e habit 
of alw^^rseem^^STm^EnsS^ of every geological 
point met with.” *'E^o one cm en^ect to solve the mmy 
difficulties which wiU be encountered, md which for a 
long time wiO remaiQ tb perplex geblogistsj Maray cf 
light mil it hit rtwanl, and the reward it 

ample." Tiidy -an m^ rew^ awaited the -observer 
who could thus speek ^ the value “a ray of light;” 
he certain^ did, to tiBe:.jhe concluding words of the essay, 
‘-enjoy the hi^ saitisffictkm of ctmtributing to the per- 
fection of khtoiy. of this wonderful world.” 

Mdinfh^ bar^ tbad been carrying on a great re- 
sear^on;^;]^ termed 

ChrijMsdil;']^^ and acorn sbdls. 

He h^j^il^ia&yi^iiy:b desc^ a ungle 

^ gih America, 

but comparison,, to examine ; 

the rnte^ia^ tfjSK ni^ The Bridsh 

:Mii8car^r.^cc|l^ohJti^ .to... bunt/ and.. . 
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specimens became evident, the splendid collections of 
Messrs. Stutchbuiy, Cuming, and othfis were placed at* 
his disposal, and he was permitted to open and to dissect 
unique specimens of great value. In faetj almost every 
naturalist of note who had any knowledge of the subject * 
freely aided him, and the result was a masterly series of 
finely illustrated volumes; two on the living Cirripedia, 
issued by ihe Ray Society in 1851 and 1854 ; and two 
on the fossil Cirripedia of Great Britain, by the Palseonto- 
graphical Society, published in the same years. There is 
evidence in these volumes that careful observations on 
the growth of these creatures had been made as far 
back as the visit to the Galapagos Islands in 1835. In 
many respects these works are as masterly as any the 
author ever wrote. Considering the previous obscurity 
of the subject, the difficulties attending the research, 
the almost entire lack at tha,t time of any general micro- 
scopical knowledge of tissues, and especially of those 
of embryos, Darwin’s success is marvellous. The details 
are too technical for statement here, but any one with a 
zoological training, who studies the strange complication 
of the reproductive systems, and the remarkable trans- 
formations which the young undergo^ as told in it()$ese 
volumies, will appreciate more than ever the bread^ibd 
the solidity of the basis of patiently acquired knowledge 
which Charles Damn had accumulated While his ‘^Origin 
of Species ” was taking shape. 

At the anniversary meeting of the Royal, Society in 
November, 1853, a royal medal wu to thb 

author of “Coral Reefs” and^ ^ on the 

Cirripedu^*’ the/^siden^ the e^ 
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the former as one of the most impohaht contributions to 
modem geology, *and the latter as containing new facts 
and conclusions of first-rate interest. Finally, this chap* 
ter of Darwin’s life may be closed with the tardy award 
of the Wollaston medal to him by the Geological Society, 
in February, 1859, when Professor John Phillips spoke 
of him as combining the rarest acquirements as a 
naturalist, with the qualifications of a first-dass geologist, 
and as having by his s^miiable monograph on the fossil 
Cirripedia added much to a reputation already raised to 
the highest rank. 

Yet even such a reputation could not secure fair treat- 
ment and impartial judgment for the coming book, the 
subject of which might be supposed to require supreme 
gifts of the very kind Darwin possessed. 



CHAPTER IV. 


I F no other record of Daiwinytwmty-twd yean (1837- . 

59) of life and tho^bt 0 Bti^ ids return to Eh^and 
remained than the papen and bodtS he phblished during 
that period, we should find enou|ib to place him on a 
level with the most gifted biologists aud geologists of his 


age. But all that tinte he was occupied with thoughts, 
researches, and ezpmimerits, of wlfidi die worid at large 
perceived no ihuta; Few persons au^MSct^ that a 


'tremendous revolutipii. , in wfieri^p ttibught was in 
prepmtion at the quiet courib^- l^e if I>crim> lifiw 
of tmimals and plaiiiti were bang dewaibed by 


stsatan 


of giedfic dianmteiTftHtfThft 
bade &ir to malm every sp(^i»b»i^;i^ ia dry and 
narrow pe^t^;ipd IBie the 

cfaaracten'and||[rits,^;iheir:|^eB^ Ti 

■ rin. the later:]^ 

-"morph^jl^ll^l)^ ;t^ 

of 'a^ 
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young ; and tlut the life of plants and animals was one 
science,' their study one discipline. What Huxle y had 
begiin to proclaim from the Darwin was 

meditating in secret; and much more. Let us see how 
he states the case in the famous modest opening of the 
^Origin 6f.Spedes”(i859): "WTien on board H. M. S. 

as naturalist^ I was much struck with certain facts 
in the distribution of the inhabitants of South America, 
and in the geological relations of the present to the past 
inhabitants :of that continent These facts seemed to 


me to throw some light on toe origin of species— that 
mystery of mysteries, as it has been called 1 ^ one of our 
greatest philosophers. On my return home, it occurred 
to me^ in 1337, that something might perhaps be made 
out on this question by patiently accumulating and re- 
fleding on all mts of ilmts which could possibly have 
any on it After five years’ work I allowed 

myself to s^^te on the subject and drew up some 
shoitnc^^ into a sketch of 

toe ^ cc^usionsf, w seemed to me probable : 

front I have steadiiy 

pursui^ 1 hope that I maybe excused 

ibf entotii^ as 1 give them to - 

dmw hasty m comir* to a decision.” 

We ie^^: the Expression of 
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tills is partly owing to his exceeding ihodesty. He was 
over-ready to acknbwledge the value to Jiimself ' of other 
people’s ideas^ and he under-estimated the strength of the 
illumination which his own mind threw upon those ideas, 
transforming them from guesses into probable hypotheses, 
confirming them by his vast and varied knowledge, and 
building a superstructure where they had laid but an 
uncertain foundation. The question was in. the air; 
guessing replies of great interest were made by a few 
who doubted the received belief; but th^ were not 
satisfying answers and they did not effect a revolution. 
Goethe in Germany, Erasmus* Darwin in England,* and 

* It is worth while to reproduce here a few sentences from 
Erasmus Darwin’s **Zoonomia,’* tiiowing how acutely he guessed 
in the direction of evolution. 

When we revolve in our minds, first, the great dianges which 
we see naturally produced in animals after their nativity. . . • 
Secondly, when we think over the great changes introduced into 
various animals by artificial or occidental cultivation, . . . Thirdly, 
when we .enumerate the great changes produced in the species of 
animals before their nativity. . . . Fourthly, when we revolve in 
our minds the great similarity of structure whitil obtains in all the 
warm-blooded animals. . . • Fifthly,' from their first rudiment or 
primordium to the termination of their lives, all animals undergo per- 
petual transformations, which are in port produced by their own exer- 
tions ; . . . and inaiiy of these acquired fbrms or propensities are 
transmitted to their posterity. ... 4 gnnt want of one part of the 
animal world has cciisiated iii the desire of the iqcchjtsite posabssion ' 
of the female ; and these have acquired weapons toiR^bat (each other 
•for this purpose. . , . The final cause of ^ coni^t 
males seems to be that the strongest and'mM Aolild 

piopi^Satethe species, which should theM-becm^ Ah*, 

other great want consiste in'the meum of prodiring^^^ has 
divers^ed theTorms of ^ species of anim^ v*^^^ ^^Mf Which se^ 
to have been gradually produced duf^ latany by the 
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Geoffroy Sunt Hildre in France, came independently to 

similar conclusipns as to the mutability of s p^ies ; and 
Lamarck followed , with several wellrknownJP^ks in. 
z8oi-i 5, in which he upholds the doctrine that all species, 
including man, are descended from other species. As 
Darwin says^ Jj^Amarck first did the eminent service of 
arousing attention to the probability of all change in the 
oiganic, as well as in the inorganic world, being the result 
of law, and not of miraculous interposition. He saw 
the difBculty of dil^tihguishing between species and 
varieties, the almost perfect gradation of form in some 
groups, and the great similarity of domestic breeds of 
animals to such species. He believed that some degree 
of change was produced by the physical conditions of 
life, the intercrossing of species, and by habits causing 
increased use or disuse of parts. Indeed he thought 
very many remarkable adaptations, such as that of the 
nec^ of the giraffe for browsing on trees, were the effect 
of habit. But he attributed, perhaps, more to a* law of 
progressive development impressed on all forms of life, 

pezpctaid Weavour of the creatures to supply the want of food, 
and to have bem delivered to their posterity with constant improve- 
ment of them for the purpose requii^ • . • The third great want 
amqpg animals is tM of security, jrhich seems much to have 
diveisified die bodies and the colour of them. . • • 

even to 

toim . V r W too bold to imagine that in the great 

lei^ of time idii^ ^ e^ • • • all warm-blooded 

adrni^ lmve sfhianfroiii^^m the Great Fiist 

Guise endued animality ; • « .^ possessing die iocnlty of con- 
"idnmng to Imj^e b^ own inherent activity, and of delivering 
down diose improyemea^ generation to its posterity, worid 
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which thus would all in time gradually ceaae to be lowly, 
their place 'being -talien by new forms, oontinualfy or 
" sp^taneondy ” generated. 

It does hot appear that Lamahdc wotild any means 
have sufficed to convince Darmn, judging from his 
- t^erences to him b his Journal and dm ** Origia” 
Here & the passage b which b the second edition of his 
Journal he refers to the blindness of the Bradlian 
Tucutucoi'or Ctenomys, a rodent or gnawing mammal 
with the habits of a nmle : ^' Ordering 'dm 'Strictly 
subterranean habits of dm Ttttutoco^^ ldiidhleai though 
sci commote caiinot be a very sedobs' ev9 j it appears 
strange that any animal should phishrs an o^an fre- 
quendy subject to be bjiued. Isuhatck would have 
been delighted with this fact had. he kncbn^U^ 
spectdadng (probably with more truth tbm' tis^ with 
him) on the gradually (Kyitfmf tj^dheSs df dm'j^palax, 
a gnawer living undmgipuad, .jiad^:^ 
reptite Bvit^ bdark cavmts filled water; b both of 
which animals the is b an ald^'rudimentaiy stab 
and is covered widi a tenffindittbembriumsdtl akb. ..'. . 
In the' Tucutucob which; I btffieysimrver 
sur&ce. of die gKmn^ tte egm b tiw^^ 
die md^, but dtp tender^ 
without^. appaieidlf . 

.ahintsi:' B6'''ddbii€;Ii>aba^>l«!6^J^r^^i^ 

.tbobtncp b:nDw;dMdiig^’m^^^^ 

jbdv-l'ideua.* ' .'lii&u^''-yeaim''iffiim^yj|^||^^«'lSigin . 
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direction would be due to his intercourse with Dr. Grant 
at Edinbui]g^ wliose celebrated paper on the fresh-water 
sponge concludes with a deduation of his belief that 
speciesare descended from other species, and that they be- 
come improved in the course of modfication. But previous 
to the occurrences of his voyage^ we can find ho stronger 
influence tending to make Darwin an evolutionist, than 
Lyell’s *^ Principles of Geology," which, by showing con- 
stant and gradual diat^ as the lawof the world’s history 
iiow as in put periods, gave emphasis and point to all 
observations of change and succession in the living world. 
Indeed, in Junc^ 1836, before Darwin’s voyage was over, 
Lyell writes to Sir Jc^n Hmchel: *‘In regard to .tlie 
origination of new species, 1 am very glad to find that 
you think it probable that it may be carried on through 
the intervention of intermediate causes. 1 left this rather 
to be ihferred, nc^ thin]^ while to offend a certain 

class of persons by einbodying in words what would only 
be a speculatioiL , But the German critics have attacked 
me vigoroUdyt sayi^ ^t by the impugning of the doc- 
trine of spontaneoue and substituting nothing 

in its jdac^ th<m nothing but the direct and 

the First Causey as often as a 
hew ben^ I have overdirown 

my 4 ^--d 0 (^^ cfuoied on.b^ a teg^ 

» V- - When. I first came to 
the elsewh^ though 

I 00^^ before^ of a 

'ihicxii^^ ^tion (^:new 

an-.iodc&ijta " 
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in accommodation to the dianges which must con- 
tinue in the inanimate , and habitable *earth, the idea 
strudt me as the grandest whidi I had ever conceive^ 
so far as regards the attributes of the ]h«siding 
Mind." 

In a succeeding paragraph, Lyell very remarkably fore- 
shadows Darwin’s "natural selection" and "struggle for 
' existence." He speaks of a spedes being rendered more 
prolific in order to perpetuate its^existence; "but this 
would perhaps make it press too hard upon other species 
at other times. Now if it be an insect it may be made 
ih one of its transformations to resemble a dead stick, or 
a leaf, or a lichen, or i stone, so as to be somewhat less 
easily found by its enemra; or if this would make it too 
strong, an ocdisional variety of the species may have this 
advantage conferred on it; or if this would be still too 
much, one sex of a certain variety. . Pmhdbly thtre is 
ssarceiy a dash of colour on the j^ing or body of which the 
choice would be quite arbitrary^ or which might not ajfect its 
duration for thousands ofyearsi* The significance of the 
last sentence is immense, and when we reflect that this 
bold but cautious thinker was in constant into^ 
with Darwin^ we can xe^ify comprehend why the smnd 
edition of the Journal was so. enthusiasti^y dedicated 
toLydl. Ohpag 448 iof the"Or]ginbf Sped^^^^ 
i^khowledges that the bdief that spei^ wme 
pxbdttdiohs vras almost 

of the vw was diougb^ to be of ahc^; d Wtto : whicb 
^mbdifhraiioh 
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fluenced Darwin, and led him to comprehend how species 
might be modified 

We see Darwin, then, possessed of the idea that species 
are mutable, informed as to past and recent changes in 
the animal, plant, and physical world, seeking for causes 
which should suffice to produce modification of species 
by a continuous law. The next step in his progress was' 
attention to domestic animals and cultivated plants. As 
he wrote in 1864 to Haeckel, one . of his most brilliant 
followers: ** In South America three classes of facts were 
brought strongly before my mind. Firstly, the manner 
in which dpsely-allied species replace species in going 
southward. Secondly, the close affinity of the species 
inhabiting the islands near South America to those proper 
to the continent. This struck me profoundly, especially 
the difierence of the species in the adjoining islets in the 
Galapagos Archipelago. Thirdly, the relation of the 
living Edentata and Rodentia to the extinct species. 
1 shall never forget my astonishment when I dug out a 
gigantic pi^ of armour like that of the living armadillo. 

. ‘‘.Having reflected much on ^he foregoing .f^ts, it 
seemed to me probable that allied species were descended 
from a common ancestor. But during several years I 
could n<>t conceive hpw each form* could have been modi- 
fied ab as to become admirably adapted to its place in 
naturi : I hCgan,i thertfo^^ to domesticated ani- 
mals aiid cuh^^ld pto time perceived 

• > Int^ sttiily X)ei^’0unelato cmmiin^tioa, as early as 1839, 
with k 

ao4 ajopaant Cf his experiments on 

hybr^dk;:''-:It.wai.-^K^ri^ 
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that man's power of selecting and breeding from certaii 
individuals was the most powerfiil of U 1 means in thi 
production of liew racea Having attend^ to the habit 
of animals, and their relations to the surrounding con 
ditions, 1 was , able to realise the severe athiggle fo 
existence to which all oiganisms are subjected f and lU] 
geological observations had allowedme to appiedate^ t< 
a certain extent, the duration of past geologic^ periods 
With my mind thus prepared, t fortunately, happened tc 
read Malthus's 'Essay on Population;' and die idea o 
natural selection through the struggle for eadstenco a 
•once occurred to me. Of all the subordinate points ii 
the th^ry, the last which -I understood vm the cause o; 
the tendency in the descendants froin a comnion pro 
genitorio diverge in character." * “ . 

Malthus taught die inevitable tendency of all anima] 
life to increase beyond the means of subsistence^ and 
expounded the checks which begin to act when popula- 
tion increases too rapidly. 9 ut his boc^r had^ un- 
fruitful to natundists since 1798^ undl 

vdome of the ** HordcuUaid TnunacUcn^^ oa 

the Amaiyllidacea^ 1837, decliui^ thd^^ h^ 
have estaUiahed, beyosidiUie 
species are only "ahigher mon 

He extended the ;s^e view to aniina]|| and: believed .diat.sii^e 
. speoes of esit^ 

cc^tioi^^ hm prbduee$':'^m 

' betldso' by ^wiadqiii' 'oar^dxUdpg' spini^V'y r . u- 

■ Ae frift portiim of this: 

..EnglMi-Uaedi^^ -KaeckeTs 
sec»nd': ';8cltfiijldl% 

taiti 
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iud with his special knowled^ evolved from it the 
tffilliant idea oPtfae-preservation of better-equipped races 
in Ae strogj^e life^ or, as Herbert Spencer put it th e 
At one bound the gloomjr revela- 
tioni. of misery which the “Essay on Population” con- 
tained, were eaxdianged for the bright view of perpetual 
progren and improvement as being necessitated and 
brou^t about by- the very struggle which ensued upon 
the natural increase fif animal and plant life. Instead 
of struggle aid pain, inoducing starvation and extinction 
merdyi struggle and pain were seen as die conditions of 
devel(^ment and improvement] the death of the lower, 
the life of the hightt. 

It is less profitidile here to attempt to sketch the history 
at ideas of evolution in general, because that history 
as now revealed by research, and as detailed bjr many 
writers, was not the path along which Darwin travelled 
Indeed many of then ideas were not disinterred, and 
certainly were not brprght to Darwin’s notice till after 
die.'pqtilKaitiohl;a#’t^^ “Origin of Species.” True he 
. read iiobeiit Chambem^s Vestiges of Creation,* which, 
Vddii^?‘‘iiq$re[Mi^ style,” although displaying 

in.iis little accurate knowle^ and a 

greatiwiaiit Of iden^' eautfon,”*Darwin acknowledges to. 
bayal^dEW exicblHsitt^.iettd% in calling attention to the 
sil^^ in p^ the 

Qxmttd dw <xf atulqg^ views. Herbert 

Spmi^ in-hjs.E(^y^^^ Hypothesis^ 

fhv.'Marth, M8$d' and 
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cuInstances^ basing his lugument upon the analogy of 
domestic animals and plants, the diaftges which the 
embryos pf many species undergo^ and the difficulty of 
distinguishing species and varieties. 

But we need not here dwell on the works of diese 
thinkers, important as they are to the gensNi history of 
evolutionary thought, because Darwin’s speculations had 
taken form long before, and he could be but dightly 
indebted to them. Far in advanog of them he was at 
work collecting and testing the facts which alone could 
win general support for his views, and experimenting 
incessantly, with the same object in view. Iiyell and 
Hooker were in his confidence, and in Lyell’s letters 
we meet with references such as the following, . dated 
November 13, 1854: ** You probably know about this 
(the remarkable orchid, Catasetum), which will figure 
in C Darwin’s book on * Species,’ with many other 
* ugly facts,’ as Hooker, c^nging like me to the ortho- 
dox faith, calls these and other abnormal vagaries,” 
showing at the same time how comptbtdy Darwin was 
the leader, while his friends, advanced as they were, 
hung back. Again (Lyell to Hooker, July 45, 1856) ; 

** Whether Darwin persuades you and me to renounce 
our laith in species (wh%n geological epochs aip *con- 
sidered) or not, 1 foresee that many will go ^eir to the 
indefinite modifUbility doettine.’’ V , = 

FHirther light is thrown on the on 

species by Sir Joseph Hooker’s adhuMU^ w^n Intro- 
Es^ the * 

NovOfitbei^^:^^ .he^^disc^^ 0|^r ^ 

qQestkmv.'fili^p^^ 
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Variation.” While still adhering on the whole to the 
origin of specie^ *fiom single parents^ or from one pair, 
ahd the permanence of specific characters, he insists 
that species vary more^ and are more widely distributed, 
than is generally admitted, and that their distribution has 
been brought about by natural causes. In this essay he 
makes the following statements: "Mr. Darwin not only 
directed my earliest studies in the subjects of the distri- 
bution and variation ef species, but has discussed with 
me all the arguments, and drawn my attention to many 
of the facts which 1 have endeavoured to illustrate in this 
essay. I know of no other way in which I can acknow- 
ledge the extent of my obligation to him, than by adding 
that 1 should never have taken up the subject in its 
present form but for the advantages 1 have derived from 
his friendship and encouragement” 

Appropriately enough, it was through Lyell and 
Hooker that the new theory was introduced to the public, 
and it was owing to them that Darwin did not • 
obliterate his own claims to priority, and give them 
over to Alfred Russel Wallace who had indepen- 
dently come to similar conclusions. The letter, dated 
Tune 30, 1858, in which the announcement was con- 
veyed to the Unnean Society, ^deserves quotation, as 
being the authoritative and accurate record of the cir- 
cumstances which lannched the **Origin of . Species” 
upontheworid; 

* ^ papeh^ which we have the 

hoimur eoihinu to the tinnean Society^ and 

which idS IAm 
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which affect die Phidui^oh of: Vadedef,' Kace% and 
Spedes,* contaui the results of the invCitijgatipns oftwo 
kide&tigable naturalists^ Mr. Charles Dannn and Mr. 
Alfred Wallace. ^ 

"These gendemen having, independendy^ttd unknown 
to one another, Concdved thesameTery ingopious theory 
to account for the appearance and perpetuation of 
varieties, and of specific forms on our pla.net, may both 
fiiirly claim the tnmt cS beiog Original thinkers in this 
important line of mquiry ; but ndther of diem having 
published his views, ■ though' Mr. Darwin 'has been re- 
peatedly urged by us to do so» and both audiim haying 
now unreservedly placed thdr papers in our hands, we 
think it would best promote the interests of science that 
a selection from them should be laid before the TJimean 
Society. 

"Taken in the, order of their datei^ they Consist 
of— ^ 

"i. Extracts firom a MS. work on spedes, by Mr. Darwin, 
which was sketched in 1839, and' copied in 1844, when 
the copy was read by Dr. Mooker, and its contents after- 
wards communicated to Chaifes XyelL : The first 
part is devoted to 'the Varinticm of Qigaiuc 1^ 
unda Domestication in diek lfatutid: Slide ^ and 
the second^p^ of that p^ fn^ wepr^wse. 

to read to tile Sddi#, die extiic^ii^i^ 

: 'On : ti>e'^ ' Vaiiatibh' 'c^'-Organic Stafo ;of 

tim;.NntaM.;bf^^ ^«ei’'tiie 
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Danrin, in whidi he repeats bis view^ and which diows 
that these remaii^ unalteted from 1839 to 1857. 

“3. essay by Mr. Wallac^entided^On the Tendency 
of Varieties to depart indefinitely fixim the Original 
Type* This was written at Temate in February, 1858, 
for the perusal of his frirad wd correspondent, Mr. 
Darwin, and sent to him with the expressed wish that it 
diould be foiwarded. to Sir Charles Lyell, if Mr. Darwin 
thought it sufiSiciendy novel and interesting;' So highly 
did Mr. Duwin appreciate the value of the views therein 
set forth, that he proposed, in a letter to Sir Charles 
lyell, to oi^n Mr. Wtdlace's consent to allow the essay 
to be publish^ as soon as possible. Of this step we 
highl y approved, i^ovided Mr. Darwin did not withhold 
from the public, as he was strongly inclined to do (in 
favour of Mr. Wallace) the memoir which he had him- 
self written on die we subject, and which, as before 
stated, one of tis had perus^ in 1844, and the contents 
of which we had both pf us been privy to for maiiy 
years. On repri»eht^ this tp Mr. Darwin, he gave us 
pernnssion use we thought proper of his 

memoif, course of 

presen^ lt tpr we have eiplained 

to him ; Cenrildeiing the relative 

.but. -the 

interests:i^;'.#£^ to be 

ironii 

constir. 

^ 
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leadilq; restikg of his labours, as wdl a$ those of 1^ able 
tonespondent, should together be laid before the publk.” 

: In these papers, read on July i, 1858, Darwin’s 
share amounts' to little more than six pages, yet within 
this space he describes the geometrical rate of increase of 
animals, the chechs that occur, the effects of changed con- 
ditions, the natural selection ofthe better Quipped forms 
resulting from the struggle for existence, and the influence 
of sexual selection. Wallace insists*on essentially the same 
view, which he calls that of progression and continued 
divergence, ‘‘'piis progression, by minute steps, , in 
various directions, but always checked and balanced by 
the necessary conditions, subject to which alone existence 
can .be preserved, may, it is believed, be. followed out so 
as to agree with all the phenomena presented by organ- 
ised beings^ their extinction and succession in past ages^ 
and all the extraordinary mocUficatidns of form, instinct, 
and habits which < they exhibit.” Those who read 
Wallace’s original essay can. best appreciate the extra- 
ordinary simi^icity and nobility of character which 
inclined the elder naturalist, who So long held the 
same views, to step aside in &your' of the younger 
who from different researches:, was led to siK:h similar 
coiscluiiibnii. It inay here be added tltitt HookeiTi^^^m 
Intreductoy Esi^ re th^ 

Niovember 4, 18^, before the puMjcati^^^D^ 
of but afto^seehig. ^ in w 

- iEme|^red'';.'aitdt;:-ad ..axe. 

giregraphi^disb^^ " 
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D ARWIN’S great work tho Origin of Species 
by means of Natural Selection, or the Preser- 
vation of Favoured Races in the Struggle for Life,’^ was 
published in November, 1S59. tt begins with the 
simplest narrative of the events leading to its publication, 
and an apology for the imperfection of ** this abstract*' 
The author is w^l aware, he says, that on most points Im 
deals with, facts can be adduced which often apparently 
lead to conclusions directly opposite to his own. He 
states ^arly the important truth that a mere belief in 
die origin of species by desfeent from other spedes is 
unsatisfactory until' it can beshowii/i^ species caii have 
been mddifii^ so as to acquire their present iemarkable 
perfectioh of struCtim and coadaptation. Consequently 
casdi'dr'tribs^ spediea are of the 

h%li»t yaiue,^^i^^^ presence iagiven^ the vadaficto'of 
anitdfl^ l^d plants in a smte^^ 
the iiidiyidtiais iariety of any 

Of bur much more 

from bsch^b^ 6ne speeids 

pr:.yEWi|b^jin 
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the chan^ conditions of thdr lift^.excen or dianged 
quality of food, dimate, changed habits, Ac. Tlius man 
^ effected remarkable changes in many species 
consdously or imconsdously selecting particular qualities 
m the animals or.plants kept for uw or beauty. Domestic 
productions seem in &ct to have beecme plastic in man’s 
hands, and the inheritance Of acquired qualities by off- 
spring is' reckoned on as almost cealain. Hie breeds of 
cattle poultry, dogs, and piget^ are taking mmmples, 

Darwin, ais he tells us, kept ev^ br^ of dom^c 
pigeons he could purchase, or obtidu, in prda to sto^y 
their variationa In this he was himself rerertiug toi the 
associations of childhop(4 when the beauty,' variety, and 
tameness of The Mount pigeons at $hmwsbt^ were well 
known; 

We can . imagine the astoniriim)|pt . witii' whidi tiie 
"eminent firnden" and members t^Me ltondon^T^^ 
Qubs, whose : acquamtance the '; grert; natmaiis^ 
tivate^ received the rimplidty, , yet dtyitb, of his 
inquiries, as he came among .&em. day - day, utir 
lising all their lore^ and yet contimi^y.iUti^ 
neither knew nor Siupqfiied tiie - He began 

his study witb a ptopogsessi^ agair^;;!^: ij|ea, pf {^^ 
immense dtvtys^lg'rapdm 
tium. one : c(uiimdi|atd|^' 

.place '-’hi . 
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pe^ct .and u useful as we now see them; indeed, in 
several cases know that this has not been their 
histoiy. The key- is xnan’s power of accumulative 
selScddn; nature gives successive variations; man adds 
them lip in certain directions useful to him.” This is an 
undoubted fact, to which breeders and fanciers give &r 
{ttpre emphatic testimony even than Darwin. As Lord 
Somiurville said, speaking of what breeders have done 
for sheep, ** It would^seem as if they had chalked upon 
a' wall a form perfect in itself, and then had given it 
Existence.” 

'Side by side with consdous selection goes unconsdous. 
Two breeders, breeding from similar stock, aiming at the 
same end, will get difierent results. Aiming at a par- 
ti^hr result, they find that with it.is assodated some 
of which they had not dreamt Thus through 
long ages our cultivated vegetables and flowers have 
been produced, by always sdecting the best variety, and 
sowing its seeds. The fact which Darwin notes^ that our 
cultivated plants and domestic breeds date from so 
axldent a tiiUe thUt we know really nothing of their 
ori^i^ has an uhportant bearing oh. the great antiquify of 
man, then SQdccdy imagined, now generally accept^; 
seeing that ^ depends on a vari- 

hbil^ th cted^ues, man can not produce, 

but'cahi^^ 

occurs in a state of nature 
Darii^ pf^ reccfrded fitct^ by a con- 

of c^^ spedes-ifescription, 

toidie what are 

a 
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ioz^n species wheie aaother jreckons only one. If such 
divergence of opinion is possible betweengood observers, 
it is evident that there is no sufficiently dear rule 
for deciding what a species is, although for centuries, 
naturalists have laboured tp establish them. If species 
vary continually, and become modified, then this diffi- 
culty is explained. 

But what is there in nature to answer to the breeder's 
selection ? Here comes in Darwin's remarkable applica- 
tion and amplificatipn of Malthus’s principle of population. 
“ Nothing is easier, he says, “ than to admit in words the 
truth of the universal struggle for life, or more difficult — 
at least I have found it so— than constantly to bear this 
conclusion in . mind. Yet unless it be thoroughly enr 
grained in the mind, I am convinced that the whole 
economy of natur^ with every fact on distribution, rarity, 
abundance, extinction, and variation will be dimly seen 
or quite misunderstood. We behold the face of nature 
bright with gladness ; .,we often see superabundance of 
food; we do not see, or we forget, that the birds which 
are idly singing round qs mostly liye on insects or seeds, 
and are thus coiistantly destroying life ; or we .ft>iget how 
largely , these songsters, or their eggs, or their nestlings are 
destroyed by birds andi beasts of prey; we do not always 
bear in min^ that tl^ugh food , may be now superabun- 
dant, it is not so at all seasons .of each recurring year.” 
The proofs given of the enormous gite .at whlA ^nimak 
and plantS: tend to increase in nrunb^ 
even rtephan^.the slowest brei^er of .a 
would h^ciease from one, pair tp fifteen mfilions in the 
yfi^ if TO tbeek exisM. . 
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* Thus every animal and plant may be said to straggle 
for existence witk those with which it competes for space, 
food, light, air. The numbers are kept down by heavy 
destruction at various periods of life. Take the case of 
seedling plants. Darwin had a piece of ground three feet 
long and two feet wide dug and cleared, so that no grown 
plants existed to check the growth of seedlings of native 
plants as they came up. He counted and marked all 
that came up, and out of 357 no fewer than 295 were 
destroyed, chiefly by sfugs and itisects. So in a little plot 
of long-mown turf, allowed to grow freely, out of twenty 
species nine perished in the straggle. Many further per- 
sonal observations of the author are given : such as that 
the winter of 1854-5 destroyed four-fifths of the birds in 
his own grounds; that he has sometimes failed to get a 
single seed from wheat or other plants in his garden. 

On the estate of a relative in Staffordshire the changes 
consequent on planting several hundred acres with Scotch 
fir were remarkable. In twenty-five years twelve' species 
of conspicuous plants, and six different insectivorous birds 
l>ad become settled and flourishing inhabitants in the 
plantations. The characteristic of the philosopher, who 
sees in the unconsidered trifles of others the material for 
his choicest discoveries, is well eaeemplifled in his mode of 
observing the results of enclosure near Farnham, in Surrey. 
Here a: multitude of self-sown sprang up in the en- 

closure^ and Darwin went to mmine into the cause of 
the strange phenomenon. Not a fir was in sight except 
some distant dumps. “But bn looking dosely betimn 
the stems of the Heath, I found a multitude of seedlings 
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by the cattle. In one square yard, at a point some hun- 
dred yards distant from one of the old dhmps, I counted 
thirty-two little trees ; and one of them, judging from the 
rings of growth, had during twenty-six years tried to 
raise its head above the stems of the heath, and had 
failed.” 

The interdependence of animal upon animal, of animd 
upon plant, of plant upon animal, is enforced in many 
ways by Darwin. For instance, the visits of humble-bees 
are of special importance to the weliare of red clover; 
humble-bees are largely destroyed by field-mice ; cats 
Idigely destroy field-mice neat villages, and so favoui 
humble-bee^ and secondarily red clover. Every para- 
graph of the chapter on the struggle for existence is full 
of suggestion, and subversive of old imaginings. But 
Darwin’s knowledge is to him slight, his ignorance pro- 
found. Yet, he says, notwithstanding our ignorance; 

** we may console ourselves with the fuU belief that the 
war of nature is not incessant, that ho fear is felt, that 
death is generally prompt, and that the vigorous, the 
healthy, and the happy survive and multiply.” - 

The great chapter on Natural l^^don, or the preser- 
vation or favourable and the rejecUm bf injuri^^^ varia- 
tions, is crowded With «tnldng;pa^E^|^^ 
vividly contrasts &an's selecdbn^;t|ni£^^^;^ 
can act only on extsnud and 
cares noth^ for they 

liiay be m^ul to any being. 
tenhd on i^de 

on the iW<i&ery liils - 

.,..Own 
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Every selected ^Jiatacter is fully exercised by her; and 
the being is plac^ under well-suited conditions of life. 
... Under nature, the slightest difference of structure or 
constitution may well turn the nicely-balanced scale in 
the struggle for life, and so be preserved. How fleeting 
are the wishes and efforts of man ! how short his time 1 
and consequently how poor will his products be, com- 
pared with those accumulated by nature during whole 
geological periods. Oan we wonder, then, that nature’s 
productions should be far / truer^ in character than man's 
productions; that Ihey should be infinitely better adapted 
to the most complex conditions of life, and should flainly 
bear the stamp of far higher workmanship t ” The words 
in italics certainly are a good answer to those who think 
Darwin had any tendency to depreciate the marvels of 
nature by bringing them under the law of natural selec- 
tion. But we shall gain further light on ^is subject later 
on. 

Hie main argument may be summed up thus : if vari- 
ations beneficial to any creature occur, which cannot be 
doubted, the indivUu^s in whom they occur will have 
the best chance of surviving and transmitting their quali- 
ties to their offspnh^^^ selection will tend to 

produce diy^tig^noe cif to 

intensiQr 

or even genets si^e tendency to improvement 
brings aboutlihe d^y ahd tddi^to extinction of many 
lower ax^ unim^^^ 

^ is in the 

piusage of 
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Fpeaks the truth. The green and buying twigs may 
represent existing species ; and those produced during 
each former year may represent the long succession of 
extinct species. At each period of growth all the growing 
twigs have tried to branch out on all sides, and to overtop 
and kill the surrounding twigs and branches, in the same 
manner as' species and groups of species have tried to 
overmaster other species in the great battle for life. The 
limbs divided into great branchesf and these into lesser 
and lesser branches, were themselves once, when the tree 
was small, budding twigs ; and this connexion of the 
former and present buds by ramifying branches may well 
represent the classification of all extinct and living species 
in groups subordinate to groups. Of the many twigs 
which flourished when the tree was a mere bush, only two 
or three, now grown into great branches, yet survive and 
bearall the other branches ; so with the species which lived 
during long-past geological periods, very few now have 
living and modified descendants. From the first growth 
of the tree many a limb and branch has decayed and 
dropped off; and these lost branches of various sizes 
may represent those whole orden^ families, and genera 
which have now no ^living representativesf, and which 
are known to us only from having been found in 
a fossil state.. Aswe here and there see a thin stifling 
branch springing from a fork lOwdowh in a tm, and 
Which by some diance has been fityoured and is still 
alive on its summit, so we occasiomfiiy see an animal 
like Qrhithorhynchus or Lepido^n, which* m sotne 
degnse ocmnects itt affinities two huge branches 
*Jf Ufii^ saved: 
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btal competiti^ by having inhabited a protected 
station. ' As buds give rise by growth to fresh buds, and 
theses if vigorous, branch out and overtop on all sides 
many a feebler branch, so by generation 1 believe it has 
been with the great Tree of life, which fills with its dead 
and broken branches the crust of the earth, and covers 
the surface with its ever-branching and beautiful ramifica^ 
tions.” 

What may be the laws controlling or producing varia- 
tion Darwin candidly tells us he does not know. Some 
authors, he says, believe it to be as much the function 
of the reproductive system to produce individual diffe- 
rences, or very slight deviations of structure, as to make 
the child like its parents. But we certainly do not know 
the precise effect of any change of conditions, or what 
changes maybe entailed in other parts of an organism by 
given changes in one part* 

Why, if species are continually being modified, do we 
not ^e multitudes of transitional forms around us ? How 
can the elaborate structure and special habits of a bat 
have been formed by the modification of some animal 
of entirely different habits? How can the marvellous 
perfections of the human eye or that of one of the 
higher animals be supposed to have arisen through 
natural selection ? ¥hese questions Darwia answers 
with powerful effect ; but for the details we must refer 
the reader to the book itself Incidentally he refers to 
obje^bhs urged ' against the view that every detail of 
V 

*Mr. Romanes, in 2^ paper (m ''Fhysiolpgical Selection** 
Qoamal of litiraeaii Sbdefy, 2Soolcgy, six. 337'4<0» hte 

;sntendnpon a 9^ {mpMiit: tbu , 
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structure has been produced for the goo^f its possessor. 
He says plainly that if structures have &en created for 
beauty in the eyes of man, or for mere variety/that is 
fatal to his theoiy. Yet he admits that many structures 
are of no direct use to their possessor^ ; but they have 
been inherited from ancestors to whom they were of use, 
or they have arisen as correlated dianges or in dependence 
on some other cause, where use luid benefit have been 
piimaxy. , 

In dealing widi Instin<A, we see Darwin personally 
studying ants and bees in their social habits. The idea 
of ants making slaves is to him ^‘odiod^'’ which we can 
well understand after his references to slayexy in South 
America. For three year^ during June and July, he 
watched for many hours several ants’ nests in jSurrey and 
Sussex to see whether the slavra ever lefr the nest One 
day he witnessed a migration of ants from one nest to 
another, the masters carefully canying fheiir daves in 
their jaws. Again, he saw a party /attempting to carry 


off slaves, succeeding, however, only in cuiying their 
coipses off for food to the 4aest^^ - ^ then dug up 

a small group of pups^ of the slave species from another 
* nesl^ and put them down near the pl^ 'of combat They 
were eagerly seimd anff carried off' t^ the 
perhaps fanciedVthatylt^:^ !^ 
in diirir late combat” 
were able to ^ingdish 

hem j yet they 
The 
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closely studied. The comb^ “so beautifully adapted to 
its end,” he mhusiastically admired. Yet he finds 
gradation among bees, and can imagine a method by 
which this beautiful com^truction has been gradually 
developed. His ideas were tested by setting bees to 
work on a solid piece of wax between two combs. The 
detailed account of these experiments is most instructive. 
It is quite charming to mentally follow the patient experi- 
menter covering the ^ges of a single cell or the extreme 
margin of a growing conib with a thin layer of vermilion 
wax, and soon proving that many bees work in succession 
at a single cell by the rapid diffusion of the vermilion 
colouring as delicsately as a painter could have done it, 
atoms of the coloured wax being removed and worked 
into the growing cells aU round.* “It was really curious,” 
Darwin says^ “ to note in cases of difficulty, as when two 
pieces of comb met at au angle, how often the bees would 
entirelypull down and rebuild in different ways the same 
cell, sometimes recurring to a shape which they had at 
first rejected*” Here surely he was watching evolution in 
that slow, gmdual ppooeisa which appears to be the rule. 

The castes cff constituting as they did 

“ by iar the^m q)ecial difficulty ” Darwin had 

enccnnt^^ as expected, 

although the 

markeffiy^hx si^ and rise, The case is 

^ of paridaV origbd chapter on 

tnstine^which fip^ea ” for the 

sakeof <*M«ital Evoln^ 
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most interesting, because the^ caste^could only be 
devdoped if the variations which promiced them were 
profitable to the community; **for no amount of exercise, 
or habit, or volition, in the utterly sterile members of a 
community* could possibly have affected the structure or 
instincts of the fertile members, which alone leave descen- 
dants.” This fact Darwin considers to be demonstrative 
against Lamarck’s doctrine. At the same time^ he admits 
that instincts are not always per^ct, and are liable to 
make mistakes ; and that no instinct has been produced 
for the exdusive good of other animal^ but that eadi 
animal takes advantage of the instincts of others. It is 
to him '‘far more satisfactory to look at such instincts as 
the young cuckoo ejecting its foster-brothers, ants making 
slaves, the larvss of ichneumonidm feeding within the live 
bodies of caterpillars, not as specially endowed or created 
instincts, but as small consequences of one general law, 
leading to the advancement of all organic beings, namely, 
multiply, vary, let the strongest live and the weakest 
die.” And here Darwin strikes one of his truest and 
most helpful notes. It U far more satisfactory to con- 
template the rapine and war of nature as incidents which 
aid in working out a grand progress than as multitudinous 
cruelties, worldng no gbod, and in past ages of unknown 
length merely preluding the struggle and rapine tibirough 
which man works- out his rise or fall. If we agonise that 
we an^ our descendants may rise, life; is worth liyiiig.i/ 
We cannot follow in de^ tlm prd^ndly suggestive 
diaptm 'on Hybridismi bn tfae lmpeifectio 
GeoIogical^Kec^: on the xA 

^ Orgaiife , Beiiigs^ CO : ^ 
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on the Mutua^Affinity of Plants and Animals. The 
first of these is one of the most difficult portions of the 
subject, and yet remains as a stumbling-block of science 
by its apparently inexplicable phenomena. The author 
throws on the past history of life on the earth the 
glamour of a fairy record, as he contemplates the infinite 
number of generations, which the mind cannot grasp, 
which must have succeeded one another in the long roll 
of years, the limited ^extent to which at any time fossil 
remains have been preserved, the immense amount of 
destruction of such records which has taken place ; and 
hence argues most powerfully how improbable it is that 
the transitional stages from species to species should have 
been handed down and also (another rare chance) have 
been laid open to us. The great array of facts about 
extinct animals and plants is shown to be consistent with, 
and to be largely explained by, descent with modification, 
and to be incomprehensible bn any other view. The 
eccentric contrasts and parallelisms displayed in the 
geographical distribution of plants and animals, the 
striking effects of barriers such as mountains, deserts, 
and seas, the phenomena of dispersion of living creatures, 
the indications of old gladal periods in the present distri- 
bution of Alpine plants, the strange distribution of firesh- 
water aininals and ' plants, the specialities of oceanic 
islands, and many other subjects of a like kind, are 
d^t with, all bdfig tamed to advantage, and shown 
to give strong support to Darwin’s view. 

* ClasSffication and dassifiei^ am all inade to bear testi- 
mony in the samedifectioru ^ hforpbolpgy, which, m the 
bands xrf Htadey, Geganbanr, Ray Lankesteri 
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and Balfour ha^ since the first issue oLjthe Origin of 
Spedes,” grown into a coherent sden^ based on em- 
biyology, was even then seen by Darwin to yield evidence 
for his views. Examining very young animals^ he found 
that in very distinct races of dogs and horses the young 
had by no means acquired their adult differencea He 
compared pigeons of extremely various breeds twelve 
hours after being hatchedi and found dieir differences 
incomparably less than in the fu^-grown birds. How 
immensely morphological sdence has progressed since 
Darwin directed investigation into this profitable line 
would need a separate treatise to show ; but it is not too 
much to say that embryology alone^ without other evi- ■ 
dence, would now suffice to prove the doctrine of descent 
with adaptive modification. 

Rudimentary organs^ again, strange appearances, like 
the presence of teeth in imbom Whales and in the front 
of the upper jaws of unborn calves, the rudimentary wings 
of many insects, the rudimentary stamens or pistils of 
many flowers, are all swept into the Darwinian net 
** Nothing can be plainer thw that wings are formed for 
flight ; yet in how many insects do we see wings so re- 
duced in size as to be utterly incapjetble of flight, and not 
rarely lying undet’wing^bases, firmly soldered together ? " 
These phenomena fu«;ldl eKp^^ 
modification ia truk ' Vv:; 




hia; 4tKi^. of > -|o pl.toag- 

' ataodosK 


DARWIN. 


to^those who mwht oppose him. Did they really believe 
that at innumei^e periods jm the earth’s history certain 
atoms had beenjsommanded suddenly to flash into living 
tissues ? Were animals and plants created as eggs or 
seed or as full grown? At each act of creation was one 
individual or were many produced? For himself, he 
came to the conclusion tl^t all organic beings had de- 
scended from some one primordial form into which life 
was first breathed. , 

On this view Darwin predicted that a great mcrease 
of interest in many departments of natural history would 
arise. ** When we no longer look at an organic being as 
a savage looks at a ship, as at something wholly beyond 
his comprehension ; when we regard every production 
of nature as one which has had a history; when we 
contemplate every complex structiure and instinct as the 
summing up of many coritrivances, each useful to the 
possessor, nemiy in Ae same way as when we look at 
any great mechanical invention as the sununing up of the 
labour, the experience the reason, and even the blunders 
of .numerous workmen when we thus view each organic 
beings how :fiu move ittteresting-^^^ from experi- 
ence--^will the stu^^^ become. . . . 

The wfiple history at present known, 

although/of a lei^ inepmprehensible to Us, will 
reeogi)^ as a mete ih^ of time com- 
t|^ with the ages^ have da^ the flrst 

pvogeUi^ of ^nui^^ and living 

'dimiindei^ fonvard ; 

with e(xpse:C^^ equally inap* 
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by and for ihe good of each being, all coiporeal and 
mental endowments will tend to progl&s towards per- 
fection.” The conduding sentence of the ** Origin of 
Spedes” has become one of our classical quotations. 

There is grandeur in this view of life, with its several 
powers, having been originally breathed into a few forms 
or into one ; and that, whilst this planet has gone cyding 
on according to the fixed law of gravity, from so sindple a 
beginning endless forms most beaqtiful and most wonder- 
ful have been, and are being, evolved.” 

This is not the place to give a history of the criticisms 
and discussions which arose in regard to The Origin 
of Spedes,” espedally as Darwin himself took no public 
part in them, except by the alterations made in successive 
editions. As indicating ^e tone of prominent critical 
organs, we may note that The Athmmum (November 19, 
xSs9) acknowledges there is something poeti^ in the 
theory. If a monkey has become a man, what may not 
a man become?” Neither book, author, nor subject 
being ordinary, the work deserves attention.” The 
Edifdmrgh Review considered that the author left the 
question very nearly where he found it. Failing to find 
original observations adequate even to give a colour to 
the hypothesis, the reviewer sought to find flaws in the 
authc^s mode of reasoning, and conduded that we are 
called upon to accept a hypothesis on the pies of want 
of knowledge.” Defective information, vaguenes^ and 
incompleteness are charged upon we now 

ddigbt to honour ; inteltectud huji^” we are»told, mra 
all that he offers. Profeiaor Hnadcyf who lectured at the 
{loyal Institution! on Februuy on ** Speciesai^ 
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Races and their Origin,” and brought forward Darwin’s 
investigations as ikemplifying that application of science to 
which England owes her greatness, wasrtold that it more 
^ly paralleled &e abuse of science to which ''a neigh- 
bouring nation— some seventy years since-— owed its tem- 
porary degradation ” ' And ^e professor was accused of 
audaciously seeking to blind his audience. Samuel Wilbcr- 
force,;then Bishop of Oxford, was.equally denunciatory in 
Th$ Quarterly, He hopes that this flimsy speculation” 
will be completely put down. ** It is a dishonouring view 
of nature. . . . Under such influences,” says the courtly 
bishop, “a man soon goes back to the marvelling stare of 
childhood at the centaurs and hippogrifis of fancy ; or, if he 
is of a philosophic turn, he comes, like Oken, to write a 
scheme of creation under a *sort of inspiration,’ but it is 
the frenzied inspiration of the inhaler of mephitic gasi 
The whole world of nature is laid for such a man under 
a fantastic law of glamour, and he becomes capable of 
believing anything; and he is able, with a continually 
growing neglect of all the facts around him, with equd 
confidence and equal delusion, to look back to any past 
and to look on to any future.” * 

THe SeUurday Review was much more moderate, by nO 
means sharing the anxiety of those who regarded evolu- 
tionary theoriesas hostile to Christianity. The author is said 

‘The rei^ wfll thiu be able to judge for hinudf bow ftr 
Duwin’a ** briglii.of Species ” gaincri, from tlie very first outset, 
umvennl respect and a fair hearing/' as Mr. Grant AUdi, with 
sinjiilar Ibtgetfulnesi^ states (" Darwin,** p. lia), The violence 
of the atta^ ; made .upon. Darwin by ibt- majority of religious aoA 
orthodox . , ; . i 



to have encoiviteNid the dfficul^ 1^ U irith 

adntiraUe skill' and ability,” and thot^ .inut SiUuritff 
lemained unconvinced of his geh^ aigdaienl^ yet it 
acknowledged itself “ persuaded tfa^ natural eetecdon 
must henceforward be admitted as the chief mode by 
which the structure Of oijganised beings is modified in a 
state of nature;” and thought it very possitde that^ 
through its agenqr, considerable groups: of nearly 
allied spedes mi^t have bedii drived fitOm a single 
progenitor: but there The slopped, bSlievii^ 

in limits to this power. 

’ Ibe second edition of “ The Origin of Species^” wfaidi 
appeared in January, i860, only sk Weeks after the firs^ 
contamedbut few iterations ; the l^hd, ia hfatch, 1861, 
had received otensive addidbns mid omtecdons. -The 
most.important of these discussed the so-called tendency 
of organisatioh to advance, inid exjplaihed the presttit co- 
existence of high and lowly oi^^ahiSed fiMih^ A Valuable 
historical sketdi of the modern foOg^ Of o|»nion on 
the subject^ ftom Lamardc^ time^ Was prefixed to the 
book. ‘ It was ftuther eidaiged m 
evidences siccumuUted thi Tufushs-^idten had 


pehdmifly adopted the evolu^ ipr tibe moie 
SpecM one of iutttM leiecd^ 
of . iintidpadoa ■jfh0»:;''bfvT*^^;.^h^ 
■;;pa^-*ead'"bd5;|e'--die''B^^iBwa^|iBfe^ 

■■■ ' :-.tffl'-i8Jd*^--hkd';i 







'igoesoa to tiK >*> 

in 1831, public^ 

a WiCnie m ^ Na^ Timber and Arbcricmltut^” in which 
be eigptosto{i« in Kjtttered paw^ a view nearly re* 
aembStog l^amih's. 

Tin fo^ ecUdoii of "The Or^” in 1866, was * 
longer, by pag^ toan toi {wedeoeisor. ^ong 
the addiliona nuy be mentioned a M« treatment 
of the ailtBtnent fixwi embryology,, whic^ was made 
atiohgea by Jait^inv^^ The fifth ^don (1869) 

was compai^\^y little inciease^^ bidk, though idtered 
in manf iletuls. In particular f contained a somewhat 
imptotant i^im^. the extent of the influence 

of mtoual ei^ildp. This is also referred to in "The 
Desotot ofMan^ ip^ edition, vol. i. pp. iSS’^a), where the 




eratitonce of tnanyitiuetorea which appeared to be neidier 
IjienaiNU attributed too murii to 

riat^ aeie^Qab >^jE,w88 not ^l^" he says, “ to annul 
^diiKinftturiris then vndely prevalent, 

j^^jlsi^;i4$ei^{|^: :pi^^ and this 

jedlo ;riijl['taa!||^i^^ .every, detail of stnicturi^ 

ngh. 

ISbaitov to natonri 

:;:Mi^...wbi^'.fii in .itself 





Dallas. A new chapter was inserted after the sixth, and 
entitled ** Miscellaneous Objections to^the Theory of 
Natural Selection.*’ It was partly derived from modified 
portions of chapter iv. of former editions, but the latter 
and teiger part was new, and relates chiefly to the 
supposed incompetency of natural selection fo account 
for the veiy early stages of useful structures. Numerous 
cases, such as the development of the giraffe’s neck, 
the baleen of the whale, the mammary glands, &c., are 
admirably discussed. Causes preventing th^ acquisition, 
through natural selection, of useful structures in many 
cases are dealt with, and reasons given for disbelieving in 
great and sudden modifications. In the concluding 
chapter Darwin further admite that he had formerly 
underrated the frequency and importence of use and 
disuse of parts, of the direct action of external conditions, 
and of variations which seem to us, in our ignorance, to 
arise spontaneously. He alludes to misrepresentations 
of his views, and calls attention to the fact that, in the 
first edition, at the close of the introduction, he stated 
his conviction that natural selection had been the main, 
hut not the ee^usive mews of modificatioiL This has 
been of no avail. Great is the power of steady mis- 
representation ; but the history of science shows that, 
fortunately, this powqr does not long endure.” This is 
Darwin’s almost sole idSusion in his works to the persistence 
with which views not hb had been attributed to him, or he 
had been cfdumniated for views he <hd h(^. Butinhis 
own lifeHme-rnay, within fifteen yeaii^^ witeisistod » 
sufficiently sads^ng revolution. formerly spoke to very 

many natumfiste w Ihe subject of evoludon, and n^ 
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once met with any sympathetic agreement. It is probable 
that some did tften believe in evolution, but they were 
either silent or expressed themselves so ambiguously, 
that it was not easy to understand their meaning. Now 
things are wholly changed, and almost every naturalist 
admits the great principle of evolution ” Origin,” sixth 
edition, p. 424). At present the sale of the book in this 
country approaches forty thousand copies. Its sale in 
America has been very large; and numerous transla- 
tions into German, French, Italian, Russian, Dutch, and 
Swedish, and e ven into Japanese and Hindustan i, have 
been largely sold. It must always be one of the most 
valued of all English classics. 



CHAPTER VI. 

W £ have already gathered much concerning Dar* 
win’s mental and moral fibre in our surv^ of his 
works. Let us make some further acquaintance with his 
personality as known to his friends. Outwardly he ap- 
peared a man of powerful physique^ standing six feet 
high, with prominent forehead and over-arching brow, 
and keen, deep-set eyes in which n^plute strength and 
piercing insight were indicated. Apart from his persistent' 
infirmity, he was actively disposed^ , as ind^ is evident 
from the laborious journeys he undertook during his 
travels. Field sports, induding hunting, were among the 
recreations of his more active years. But through all his 
work or recreation the imperious confKtioiis necessitated 
by his infirmity of Stomach had to . be consideredi and 
nothing but the inbst kigorpus care possibly have 
enabled him to achieve wbat he ^ he 

could not work at all, and.on inahy^c^lie#^ 
hours wm his limit. And 
o^ c^erfihe^ and pcaseimuc^ 

/..special .^8et;efJ&dra i^'hss 

miUng-lAbip,^^^ .TlKt tniue^ 
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Early to bed and early to rise.* * was his ess.entially, and 
regularity kept ah balanced. Ksing at he took a 
cold plunge breakfasted simply. aid[ tQ<^^aJ tot 
waK, berinning work often at eight « Later in the 
day,” ! quote from Me. Woodall’s pleasant pages, ‘*he 
generally walked again^ often in his own grounds, but 
sometimes further afield, and then generally by quiet 
footpaths rather than frequented roads. The walks at 
one time were varied by rides along the lanes on a 
favourite black cob^ but some years before his death hIs- 
four-footed friend fei^ and died by the roadside, and 
from that day the habit of riding was given up. Part of 
the evening was devoted to his family and his friends^ 
who delighted to gather round him to enjoy the charm 
of his bright inteUigencCi and his unrivalled stores of 
knowledge. To Down, occasionally, came, distinguished 
men from many lands i ' and there in later years would 
sometimes be found the younger generation of scientific 
students, looking up to the great naturalist with the 
reverenoeof^^^i^ who had experienced his singular 
modesty, his patintt readiness to listen to all opinions, 
and the^ wini^ gi^ which he informed their 
ignomlicie In the midst 

Of all ibe diriig^ts; of^^^^^ imd ;tBe demands of study. 

Reunited 

tbef ;c^est: poU^^ a rare 

; of hea^ - In. the: 

vinip^\oii^Dc^ old ,and" 

.UvW^.fw;afta^ 
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Margaret Evans^ who assisted in nursi^ him in his last 
illness, had come to Down- nearly fmy years before, 
from Shrewsbury, where her unde and aunt were in 
Dn Darwin’s service.” 

At Down the family in time numbered nine children, 
two, however, not surviving childhood; one died in 
1842, another in 1858.. His five sons have already 
attained distinction or positions of influence. The 
eldest, William Erasmus, became a banker in South- 
ampton ; the second, George, was second Wrangler and 
■Smith’s Prizeman at Cambridge in 1868, became a Fellow 
of Trinityi and is now Plumian Professor of Astronomy at 
his university, having early gained the Fellowship of the 
Royal Sodety for his original papers bearing, on the 
evolution of the universe and the solar system, and many 
other subjects of high mathematical and philosophical 
interest, His third son, Fraiids, gained first-class 
honours in the Cambridge Natural Sdence Tripos in 
1870, and is likewise a Fellow of the Royal Society, in 
recognition of his original botanical investigations. The 
fourth, Leonard, an officer in the Royd Engineers^ has 
done valuable astronomical work. The fifth, Horace, has 
devoted himself to mechanical science, and has hugely 
aided ia devel€i|>ing t&e Gambridge Semi^ific Instrument 
Compan]^' ■ ■ : ■' - 

The great tkiidter, ffilfillbg ^ a 

fiddly with chaiged,wiA ol 

obsenrifliokis, his life 

ibe codtroveri^. 

He: set hy their admmdi^ 

tion fended aftier^^ 
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Origin of Secies he had in course of publication 
several important botanical papers, on the two forms of 
flower in the Primrose genus (1862), and in the genus 
Linum (flax), 1863, on the forms of Looses^e, 1864, all 
published in the Linnean Society’s Journal 
In 1862 he brought out his first botanical book, the 
‘‘Fertilisation of Orchids,” more fully entitled, “On the 
various Contrivances by which Orchids are Fertilised by 
Insects.” These most singular flowers had long attracted 
great attention owing to their peculiar shapes and often 
their great beauty, while their marked deviation from 
typical forms of flowers perplexed botanists extremely. 
The celebrated Robert Brown, in a well-known paper in 
the Linnean Society’s Transactions, 1833, expressed the 
belief that insects are necessary^ for the fructiflcatioh of 
most orchids ; and as far back as 1 793, Christian Sprengel 
(in “The Newly Discovered Secret of Nature”) gave 
an excellent account of the action of the seve^ parts m 
the genus Orchis, having discovered that insects were 
necessary to remove the pollen masses. But Hai^ rathnale 
of the process was not fully known until Darwin revealed 
it, and illuminate it by the light of natural selection. 
He bad^ in the “ Origin of Specif” given reasons for the 
belief that it Js an;almo8iuniversal law of nature that die 
higher organic bdiigs require an ^0^ cross with 
anoQier individual. Hd him emphasised Uiat doctrine 
by a series of prck^A ihnn a peculiar and otherwise 
inex{dkftbfe oriler^c^^^^ showed that the arrange- 

inen^ % which on^ds arO f^ have for dieir main 

bble^ the with pollenbroiiifiit 

by iiuKSGW^'fl^ 
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In the group to which . onf coouncm bdonj^ 

remarkable adaptations for securing' that the pollen 
massn brought from another flower soldy ttroi^ the 
visits of insects shall reach their precise dbstihation, 
were brought to light " A poe^* says Darwin, '‘might 
imagine that whilst thd pollinia were borne through 
the air from flower to flower, ai&ering to an insect’s 
. body, thqr voluntarily and eagetly placed themselves 
in tiiat exact position in which islone they could ht^ 
to gsun their wish and perpetuate their raot” As he 
had examined all the British genera, Darwin's con- 
clusions were indubitable. He had patientiy wafrhed 
for houn on the grass to notice insects' visits^ had 
counted the fertilised flowers on nuiny s{»kes^ the' 
fertilised spikes on .many plants^ had dissected and - 
redissected the flowers till he saw hoW the fertilisation 
must absolutely be eflCcted ; and utijMbg tiie enthusiasm 
of oK^d powers, had exdted theca to 4o the sam^ till 
his storehouse of fiwts was ^ ^ ^ 

On examuting the exotic forms of oichids^ which are 
so conspcuous in bur oonservi^iHjtai^iiftW ioore striking' 
facts presenited themselvea. in ptmp bC tiie 

Vandee; rebtive ^pm^pn . 

iiic(eiy..rebt^'-td^j^.::^9f^^ 

' satioin.' ; : Without Iffidr aid' 

'set;.a"siii&‘ \''|h'the 

:dtaw 
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many cases the^pollen masses slowly change their position 
while adhering to^e insectSi and so assume a proper 
direction for. striking the stigma of another flower, and 
the insects during diis. interval will almost cmtainly have 
flown from one pbmt to another. 

The family to which Catasetum belongs furnished the 
most remarkable examples. This plapt possesses a 
special sensitiveness in certain parts, and when definite 
points of the flower are touched by an insect the pollen 
masses are shot forth like an arrow, the point being blunt 
and adhesive. The insect, disturbed by so sharp a blow, 
or having eaten its fiU, flies *sooner or later to a female 
plant, wd iriiilst standing in the same position as before, 
the pollen-bearing mid of the arrow is inserted into the 
stignu^tic cavi^, an4 a mass of pollen is left on its viscid 
surface. ,The strange structures of Cypripedium, or the 
Lady’s Slipper, were then analysed, and the mode of fer- 
tilisation by smaU bees was discovered. The whole 
structure of otchidB^ as modified to secure insects’ visits 
and crom> fetriUsarib^ eias . now expounded, and the 


benefits insets’ visits were pre- 

vimt^ The nuipber of seeds in a 

capsule wai i^ found that the 

progeny Of A s^^ orchis would 

' A 

seven^ur 
of the 

■ *>e more. , 
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Darwin impresses forcibly bn his readers the endless 
diversity of structures, and the prodigality of resouites dis- 
played for gaining the same end, the fertilisatibn of one 
flower by pollen from another plant. “ The more I study 
nature,” he says, ‘*the more I become impressed with 
ever-increasing force that the contrivances and beautiful 
adaptations slowlyacquired forpugh each part occasionally 
varying in a slight degree • • i transcend in sm ihcom- 
I^irable manner the contrivances and adaptations which 
the most fertile imagination of man could invent.’’ 
r Finally he concludes : It is hardly an exaggeration to 
. say that nature tells us, in the most emphatic manne r, 

» that she abhors perpetual sdf- fertilisation ”; and thus was 
announceS^a hew dodrine ~in botany* A second much- 
improved edition of this book appet^ in 1877. 

In 1864, in presenting the Copley medal of the Royal 
Soaety to the author of the Origin of Species,” Major- 
General &bine, the President, entered into a full de- 
scription of the merits of his works^ stamped through- 
put with the impress of the closest attention to minute 
details knd accuracy of observation, combined with large 
powers of generalisation.” The a^d, wMle highly eulo- 
gising the " Origin,” was not however Imsed upon it^ but 
on the more recent bdtanical writings. ' ^^ihe Fertilisa- 
tion of OfchidI ” was described: as most 

masterly tmtise on any totnch 
' thathad ever appeared} and 
sised that all Darwin’s Imtaniii^ldisa^ had bebn 
obtdned by the study of sbrne of^tlm m fomUgr and 
ctoi^lcuotw of 
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In 1865 another work from the Darwinian 

treasuiji but in this case it was at first restricted to the 
Journal of the Linnean Society (voL ix.), and was not 
made generally available till the second e^tion was pub- 
lished separately in 1875. "The Movements and Habits 
of Climbing Plants" described in the first place the 
twining of the hop plants studied by night and day con- 
tinuously, in a well-warmed room, to which the author 
was cox^ned by illness. Again and again were different 
species of plants mtched, and the p^ods .in which their 
shoots revolved noted. The clematises, tropaeolums, 
solanums, gloriosa lilies among leaf^imbing plants; the 
bignonias, cobaeas, bryonies, vines, passion flowers, and 
other tendril-bearing plants; the ivy, and other root 
and hook climbers were carefully studied ; and botanists 
for the first time realised fully the advantages which 
climbing plants possess in the struggle for existence. 
The climbing faculty depends on a sensitiveness to con- 
tact with any firm support, and a most interesting series 
of modifications has probably, as Darwin suggests, led to 
the present development of climbing organs, by the spon- 
taneous movement of young shoots and other organs, 
and by iuieq^ growth. 

In concbdini^ the author madd some most profoundly 
suggei^ye i^marlu^ to revolutionise our 

conoei^Oii of often been vaguely 

Bsssxi^ from animals by not 

haWng the pow^ of movmxient It should rather be 
jj^d tlmt and di^lay this power only when 

it is of some advan^ to tftcun ; tbis,,M 
tively laxe aa t|^ are affixed to the ground^ 



108 


LIFE OP 

and food is brought to them by the air and rain. We 
see how h^h in the. scale of organisation a plant may 
rise, when we look at one of the more perfect tendril- 
bearers. It first places its tendrils ready for action, as a 
polypus places its tentacula. If the teniM be dii^laced, 
it is acted on by the force oi gravity, and rights itself. It 
is acted on by the lights and behcb towards or fiK>m it, 
or disregards it, which ever may be most advantageous.. 
During sev^ days the tendril^ cxr intemodes, or both, 
spontaneoudy revolve widi a steady motion. Ibe tendril 
strikes some object, and quickly cUxls round and firmly 
grasps it In the course of some hours it contracts into 
a spire;, dragging up the stem, and forming an excellent 
spring. All movements now cease. By growth the 
tissues soon become wonderfidly strong and duiaUe. The 
tendril hasdone its work, and has done it ki an admiiable 
manner.” 

The labour levidng die Mioeemhie edition, of the 
“Origin of SpecieBi” together .nth pririonged ilUiealth, 
ddayed the fhlGlmeqt of the protnibe gtveani diat work, 
that the facts upon.which It was ihh^ be pub< 
lished. It was not tin 1868 diat ^l^ 

“ The Vaiiadon of Animals and 

cation,” was g^vetf; to.^ Winld, 

with numerotts ilhlidnticus.- 

discttss in a^mcond'wark'di^li^ll^l^jl^.Q;^^ 

.in a state; of -natuK, and isto ^ 

"spt^e^;'^ .'Stride for :exi«bAi^|^lmeopc^^ qi 
. nadliSl''at 3 (iG^<»^^ the ':ilhe;'' 
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ttatural sdecdon by the ^ent to which it explains the 
gedogical SUcoetfnon of organic beingi^ their distribution 
in pint and present time% and their mutual afiSnities and 
homologies. The two latter works were never completed, 
in consequence of iU-health, and the labour involved in 
dealit^f with pbjecdons to and new fiu:ts in support of the 
“ Ori^” and of the other works which at various times 
it became important to complete: But many portions of 
these sul^ects were admirably dealt with by ^sdples. In 
some cases Dtuwin’s views led to the mpid growth of a 
new science^ such as that of comparative eml^ology, and 
it would not have been, possible for him to cope with and 
interpret the muldtode of new and astonishing facts dis> 
covered, which chang^ the &ce of organic nature as 
viewed by Uolpgista. By doing each day the woric which 
seemed most neoessaryi and vdiich he could best do« 
Darwin managed, in qute of his infirmity of eonstitution, 
to complete :a ^ec: body of <»4;inal work, both ini ex- 
periment. and in thb^hi^ together with a greater quantity 
of collatinn of observed fiu^tS, 

than toy EB^liiihiiiOT has ever done. 

The yalta^. bn "Variation’* records and 
8ysteinattsto:f ;!|^^^^ of fiwto teitobc^oS 

^^pai and toAivated pbmts. It 

as great r^igence 

' who 

-Yfot visitB were 
breedetCiiestaldhhment^.' 
; hntM^^ itoaaidi^ the - pmgtua^on 'bf sfadh^ 
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bat i ihction of tiie time deVoted to pigeonsi 
OTtar'twebfy woike ate quoted for hirtmieal facts, skele- 
tota 'Of vaiioiia nbbits were prqiaied and etbaustivdy 
compared, the efibcts of use and disuse of parts traced; 
most caiefiil measurements are given, and. a list of the 
modifieationa which ' domestic rabbits have undergone, 
with 'die probable causes, concludes * the chapter: As to 
pigeons; no pigeon-fancier oug^t to be without the book, 
for never assuredly was a sporting tqw treated by so 
great a thinker and so admirably. The numerous experi- 
ments in- crossing different breeds, and the results ob- 
tained, make this one of the most instructive books for 
all breeders. It would seem desimble that this portion 
of the book should be-issuedm a separate fonm Again, 
when we turn to the sections on idants we see how in- 
de&tigable Darwin was, for he tells ns that he cultivated 
fifqr-fimr varieties of gooieb^iies akme^ and compared 
(hem throughout in flower and fruit 
The chaptds on Inherituu^ and on Revendon to 
anbestral characters; os atavism, are pio&mndly sugges- 
tive. What- can be more wohderfbl, the auUior asks, 
than that smne trifling peculiarity shonld be transmitted 
throng a long coum xri develqiBaen^' and ultimately 
reappear in (he eAprlhg when mature or even. when pld? 
Neverdidess, the real subject of antprise:^ dot a 
dutaietet 'dliould. be inherited,^^ jfrM tmy^d^ ’ 
fidl’ld be lhh^dt^^ Oriudttd^lebffipg die iinpon 
tiirifdql|piefteAifith whi^ observes 

charaole^ 



of evolution, lie hidden in every o)rganic being; * ^'The 
fertilised germ of one of the higher animal^ subjected , 
as4t is to JO vast a series of changes from the germinal 
cell to old age— rinoessantly i^tated by what Quateefages . 
well calls the t^urbillon vital^\% perhaps^ the most 
wonderful object in nature. It is probable that hardly a 
change of any kind affects either parent, without some 
mark being left on the germ. But on the doctrine of 
revenaon the germ becomes a far more marvellous, 
object, for, besides the; visible changes tp which it is 
subjected, we must believe that it is crowded with 
invisible characters, proper to both sexes, to both the 
right and left side of. the body, and to a long line of male 
and female ancestors separated by hundreds or even 
thousands of generations from the present time; and 
these characters, like those written on paper with invisible 
ink» all lie ready to be evolved under certain known or 
unknown conditions” 

Through a further discussion of many deeply interesting 
facts about the intercrossing of breeds and species, and 
about the causes of variability^ we* pass to the hypothesis ' 


Comtunatiomin yarious betweeiu diese gemmulea 
is or.it(m-q>peiu> 

anee in the oApnug at v^ ^ • * - 

Xhk hypothesis c(a;taih1y:^m 


of tMingenesiSi which, briefly stated,, su ppose that ^ e 
cells or un it* nf the are pe rpetually throwing nff 
minute granules or gemmulea which accumulatemlh e 
Typrodactive syste|p >tand lusy, inste^^^^ i n 

the next;gen«cation,te> tran^eq in ajonnan 
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mode of accounting for many peculiaiitiea drown 
living organispnoa. Although not generally accepted, it 
has certainly not been disprove Mr. Ghmt Allen’s 
opinion that it is Darwin’s *’obe oons[»caou8 foilur^” 
and that it is "cnide and essentially unphilosophic,” 
moat be discounted by his known devotum to Mr. 
Herbert Spencer’s philosophy. If Darwin had been a 
specialist in modem physiology, he rnigh^ perhaps, have 
expressed -his hypothesis in a more persussiye form ; but 
WeismanH’s germ plasma themy is the only alternative 
One hitherto suggested in plar^ it 



CHAPTER VII. 

A lthough the descent of man from animal an- 
cestors was directly implied in the ‘‘Origin of 
Species/* Darwin hesitated at the time of its publication 
to declare his views fully, believing that he would only thus 
augment and concentrate the prejudice with which his 
theoi^ would be met He had for many years held the 
views he afterwards expressed ; but it was not until he had 
by his other works rais^ up a strong body of scientific 
opinion in favour of his great generalisation, that he fully 
presented Mh views on man to the publia The “ Descent 
of Man ” was studied as a special case of the application 
of his geneial priiici^e^ a test all the more severe because 
several cliunes necessarily cut ofi^ such 

as ^e natum which connect together 

whoip litPttps of pigabi^^ dieir geographical distribu- 
tion^ But adopting the 

anilq^ of tom as ^ considered in 

de^^the evident descent from some pre- 

eifistinj^ib^^ of his development, and the 

;,^1ue soiled races of 

^ theory or for 

ike tos advaii^^^^^^ be afirmed that 
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tlie mastei’s acutenes9, his moderatioDi his candour, and 
his desire to state facts which tell a^nst himj are as 
conspicuous in the “ Descent of Man ” as in any of his 
works. 

The ** Descent of Man,’’ which was published in 1871 
in two volumes, with numerous illustrations, began, after 
a short introduction, with a suggestive series of questions, 
which to the evolutionist suffice to decide the question 
as to man’s origin. As the answers to these questions 
are obvious, Darwin first concentrated his inquiry upon 
two points on which disputes must necessarily occur, 
namely, the traces which man showsiin his bodily struc- 
ture of descent from some lower form, and the mental 
powers of man as compared with those of lower animals. 
The facts of our bodily structure are ine3q>licable€n any 
other view than our community of descent with the 
quadrumana, unless structure is but a snare to delude our 
reason. It is only our natural prejudice, says Darwin, 
and that arrogance which made our fiithers declare that 
they were descended from, demigods, which leads us to 
demur to this conclusion. 

The comparison of the mental powers of animals with 
those of man, proving, as Darwin cont^ds, that they thero* 
in also show traces of community of descend waa certain 
to provoke mudi more, debate^: for the term instincr” 
and the use made; of it by haturiUists and psydfioAqgists 
as signifying untaught, unlearnt al^Kyrk^ 
to obsciire the question, and m .creafo prejudices agaiw 
believing that instincto. couM be buiftrup by^ 
exp^ience^ Aat 4 mfrincla were and 

’ fixed^. but relative and miable^^ that tfl instincts 
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were not perfect or perfectly useful. The working out 
of the evolution theory as applied to animal minds^ the 
study of the first beginnings of nerve action^ and the 
analysis of instinct, all due largely to Darwin’s prominent 
disdple^ Romanes, together wiA the immensely fiiller 
knowledge of molecular physics^ of protoplasm, and of 
brain function, acquired in the years since Darwin wrote, 
have su£Sced to place these questions on a much more 
secure basis. But the collection of facts made him, 
and the suggestive remarks he everywhere makes, render 
his book of permanent value. His sympathy is obvious 
in sudi passages as this: Every one has heard of the dog 

suffering under vivisection who licked' the hand of the 
operator ; this man, unless he had a heart of stones must 
have felt remorse to the last hour of his life;** the 
terrible” superstitions of the past, shdi as human 
sacrifices, trial by ordeal, &C., show us, he says, whatan 
indefinite debt of gratitude we owe to the improvement 
of our reason, to science^ and our accumulated know- 
ledge.” We see the fruit of Darwin’s repeated visits to 
the Zoological Gardens, especially in his study of the 
habite and mental powers of monkqys. We gain a 
definition from him of imagination, bf which fiiculty 
nuui ^ unites^ mdependenlfyof the will, former images and 
idea% and thim cied^ biiBiant and novel results. , • • 
The value of the products of our imaiB^natioh depends of 
course on die nutnbm:, aceur and dearness of our 
impieinnm ; on ai^ taste in sdecting or 

rejecUnl invduntaiy coxhbinatiQni^ and to a certain 
eat^t jtm conabining them.^ 

As Mxdi^^ that man 
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was aboriginally endowed with the ennobling belief in the 
existence of an omnipotent God." {!)n the contrary, 
evidence proves that there are and have been numerous 
racM without gods - and without words to exprm the 
idea. The question, he says, is '^wholly distinct from 
that higher one, wheth^' theire exists a Creator and 
Ruler of the universe ; and this has been answered in the 
affirmative by the highest intellects that have ever lived." 
The fact of races existing without a belief in a god is 
shown to be compatible with the on^n of tetigious 
ideiui from attempts to explain external phenomena and 
man's own existence, by attributing to other objects and 
agencies a similar spirit to that which his consciousness 
testifies to in himself. 

Man’s social qualities, as well as thoie of animals, 
Darwin regards as having becni f developed for 
general good of the community, which be defines as 
** the means by which the grcsitdt poinaUe nuiid)er of 
individuals ' can be reared in. fiidl ingour and health, 
with all their frculties perfect^ under the^ C^ to 
which th^ are exposed." TOs as 

a more satis&ctoxy expression of the j4ea underlying 
the phrase, **the greater hap^^^^ the 
number." Sympi^y fpr jn^^ 
latet acquisitions (^no^ini^ 
theilety^ idea of '^mimi^^ 

the Tampifs. ' l^e - -higfai^ .. 
which is; 

to cbhtr^^ib'ftdVghta. V.. 
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who woidd compare the teadiings of Darwinism with 
those of Chri^tUnity. Finally, he concludes that the 
diffefence in nund between man and the higher animals 
is one of degree not of kind. “At what age does the 
new-born ui&nt possess the power of abstraction, or 
become self-conscious «id reflect on its own existence? 
We cannot answer ; nor can we answer in regard to the 
ascending organic scale.” Yet that man’s mental and 
moral faculties may have been gradually evolved “ ought 
' not to be. denied when we daily see &eir development 
in eveiy' infimt; and when we may trace a perfect grada- 
tion from the mind of an utter idiot, lower than that of 
die lowest animal, to the mind of a Newton.” 

The action d* natural sdecdon oh the variations known 
to occur in inam is next shown to be sufficient to account 
for his rise finnh w Jowly condition. Perhaps it is in dis- 
cu^i^C the devhhqsoient of die intellectual and moral 
fiumities thai I&twin is 1^ successful; more know- 
ledge of psyduiidgy dum he possessed is demanded for 
this discusnom fie gives up the problem of ffie first 
advance «f savagM toWards dvilisadoh as "at present 
much: '1^ ffiffisnit .to be solved.” fi^ howeverv 
vigdhhsl^ ; that inan wm at first 

d^ued m degeoHwated ; a^d expresses the 

gmd idea 

. AAteotaneis— was .un* 

' discussing. 

iiuu^.'he .tCia.esto dteopn- 
a ^remote 

:'{i|o!di eod. fikay. of.tbe, 

belief to - 
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have bera coveied with hair, both sens having had 
bteidi; thtir ears were pmnted and ciqpable' of move- 
nunt i dwir bodies were provided vnth a tul^ and the 
foot was probably piehensil& Our primitive ancestors 
lived chiefly in trees in some warm forest-clad land, and 
the males were provided with formidable weapons in the 
shape of great canine teeth. 

‘*Thtis,"says Darwin, “we have given to man a pedi- 
gree of prodigious length, but not, it may be said, of noUe 
quality. The world, it has been often remarked, appears 
aa if it had long been preparing ibr the advmtir of man ; 
and this, in one senses is strictly true^ for he owes his 
birth to a long line of progenitors. If any single link in 
tiiis chain had never existed, man would not have been 
exactly what he now is. Unless we wilftdly dose our 
eyes^ we may, with our presmt knoidedge^ approximately 
recognise our parentiq;e; nor n^ we fed ashamed of 
it The most humble organism is somediing much 
higher than the inorganic dust under our fed; and no 
one with an unlwsed mind can study any living crea- 
ture^ however humU^ widiout bdttg sthidr wifo endiu- 
siasm at its inarvelioas structure and propn^es.** 

In oonsidding'Ihe formation mid pdfidHatim of the 
races of tnaifein^ Oatww wu agaitt>m>d agam baSled. 
He coidd not de^ that^y 
'between :tte -tacn ate .of ^ ^ 

hUt dius ^vlng oiyortnni^ •. 

/Hem he. wealed to^ataidy ;wnaal 

f/8eiBiethm,’ieapMiii#^ ..afqdicaj^^'te/liiMi:' .'Th»:;gMaler . 
:part of'“;^.^]Desodtt'of . 

-^out wfaat^ rnqi^^:«aiUt.|ki»dt^^ 
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and animals; The great variety of interesting subjects 
dealt with cannot be detailed here. We must only notice 
a few points about mankind which are of special import- 
ance. 

Darwin concludes that man’s predominance over woman 
in size^ strength, courage, pugnacity, and even energy was 
acquired in primeval times, and that these advantages 
have been* subsequently augmented chiefly through the 
contests between men for women. Even man's intellec- 
tual vigour and inventivendis are probably due to natural 
selection, combined with inherited effects of habit, 
for the most able men will have succeeded best in 
defending and providing for their wives and offspring. . 
Beards, be^dlessness, voice, beauty are all related to 
sexual charm, and have been selectively developed. Early 
man, less licentious, not practising infanticide, was in 
several respects better calculated to carry out sexual 
selection than he is now; ahd &us we find the various 
races of men fully differentiated at the earliest date of 
historic records. 

Incidentally Dahrin g^ves us his views on the mental 
' differences h^een man and woman. Woman is more 
^ t^der. and less selfish than m^, whose ambition pisses 
too easily into selfiduiess,’’' which latter qualities ^^seem to 
be his naluial a^ oiriiu$u^ birthright.’’ Woman’s 

perhaps of 
in man^- Yetdra 
considm to consist in 
aeuii|^^' j^^ line than woman, 

Iqr rii^ &c. ^ In order that 

vroom man, she 
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oughts vrium nearljr adult, to be tnuned to eneigy and 
poseTenn^ and to have her reason.ahd iinag|pation 
exeidsed to the highest poin^ and then she would prob- 
ably transmit these qualities chiefly to her adult daugh- 
ters.” Here we have a plan of women's higher education 
according to the great evolutionist although he does not 
assert that it is the essential and dnirable one; but 
given a certain object, here is the best method of 
securing it “ The whole body Of wcmen, however, 
could not be thus reused, unless durii^ mitny generations 
the women who excelled in the above robust virtues 
were married, and produced ofikpring iri larger numbers 
than other women.” 

The doctrine that man is descended beto -some less 
highly organised form, Darwin asserts in his conduding 
chapter, rests on grounds whkh wiQ never be shdeen^ 
namely) die similar structure uid coutse of develquneitt 
of embryos of the hig^re aninud^ Und va^ of 

&cts of structure and opnstitttrion, ruffiiiieaml struclpes, 
and abnormal reversioas. The meu^ poem of the 


higher animals graduate into diore i^ miju^ laiiguage,' 
and die use of tooli) made mu do^ 
then i^ensdy d^lope^ aiul 

■he hjbesarm^nsoi^rti^’^ 
arisii^' m jfhe dei^'"io'. 

'jttmrg^ieni^ ;by. praise.: ist 
.. hapirfpejsi.'?'r“'^;h^ 

’ gbmhi ; 

_ fiiviet as 1, » -i 
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But mth the less dWlised nations reason often errs, and 
many bad customs and base superstitions come within 
the same scop^ and consequently are esteemed as high 
virtues and their breadi as heavy crimes.” 

The belief in God, the author says, is not innate or in- 
tuitive in man, but only arises after long culture. As 
to the bearing of the evolution theory on the immortality 
of the soul, Darwin^ thinks Uhk people will find cause for 
anxiety in the imposribDi^ of determining at what period 
in the ascendiug $ade nu in became an immortal being. 
"The birth, both of the species and of the individual, 
are equally parte of that grand sequence of events^ which 
our minds refitee to accept as the result of blind chance. 
The nnderstuiding revolte at such a conclusion.” 

The bearing of the Darwinian doctrine on some im- 


portant practical questicms for society leads to the remark 



was s^eiriut k enor Im j and, alsb^ he seems to have 
nnderntied. the^i^AMsciou to act according to 

nah^. bw,' doubt influenced mankind 


. ^dide that bol^ stems 

if maikedly inflaior m 
.avoid ' .ahjcct poverty 
are 

hear ignorant - 

: a plan 

or not con- , 
.. But Darvdnr 
.<m. wiinfa- 
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natuial nte of increase ; for it is the greatest means of 
preventing indolence from causing the race to become 
stagnant or to degenerate. Only, there should be open 
compeUUon for all men ; and the most able should not 
be prevented by laws or customs from succeeding best 
and rearing the largest number of offspring. 

In summing up on the entire subject^ Darwin expresses 
himself vnth mote than his wonted vigour and point 
On the one hand, he endeavours to ^hsarm opposition by 
quoting heroic monkeys as contrasted with d^iraded 
barbarians; on the other hand, he welcomes the eleva* 
tion of man so far above his barlxuous ancestors. Fiiudly, 
he takes his stand upon truth, as against likes and d»> 
likes. *‘The astonishment which I felt on first seeing 
a party of Fuegians on a wild and broken shrse will 
never be forgotten by me^ for the tefleqdon at once 
rushed into my mind — such were our ancestera These 
men were absolutely naked and bedaubed with paint; 
their long hair was tangled, thev mouths finthed with 
excitement and their expression was startled, and 
distrustful They possemed hardly any arts, and, lOce 
wild animals, lived on what they could <nti& They had 
no government, and were mer^ess to «ve^ one not of 
their own small kiibe. He who W seen a snya^ in 
his native land will not find mud) absii^ X 
adcnowledge that the blood of j^nmble 

creature flows in? his veins. Ftt ^ ffirntpa^ 
as soon bie descended Aom Aat h«fiB nron^y who 

braved his dneded mtemyin ps of Ijin 

'keeper'; of'&m.''!^.sdd:Who^ i^'ilMbw^t^'fkaim. 
the mottittnh«.qnd<^'|(iAyln^idi^ ' 



DARWIN. Its 

from a crowd of astonished dogs — as from a savage who 
delights to tortur^his enemies, offers up bloody sacrifices, 
practises infanticide without remorse, treats hb wives like 
slaves, knows no decency, and b haunted by the grossest 
superstitions. 

** Man may be excused for feeling some pride at having 
risen, though hot through hb own exertions, to the very 
summit of the organic scale ; and the fiict of his having 
thus risen, instead of having been aboriginally placed 
there, may give him hopes for a still higher destiny in the 
distant future. But we are not here concerned with 
hopes or fears, only with die truth as fiir as our reason 
allows us to discover it. 1 have given the evidence to 
the best of my ability ; and we must acknowledge, as it 
seems to me, that man, with all hb noble qualities, with 
sympathy which feeb for the most debased, with benevo- 
lence which extends not only to other men, but to the 
humblest living creature, with hb god-like intellect which 
has penetrated into the movements and constitution of 
the solar system--^with all these exalted powers— Man 
still bears in hb bodily fiame the indelible stamp of his 
lowty origin.*^ 

The reception accorded to *^The Descent of Man” 
was more toated than that of ^*The Origin of Species.’* 
The first htii^ quickly exhausted, and dis- 

cussion, or iidi^le«of^ bc^ was the fashionable re- 
creatiOT. week ijiter week, reflected passing 

opinimL O^^^^parmnian tmllads on our ancestors 
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For th^ didn’t know how to make beds ; 
Thqr hadn’t got huti| 

They dined upon nuti^ ^ 

Whidi they cracked upon «ich other’s heads. 
They hadn’t mudi scope 
For a combi brudii or soap. 

Or towels, or kettle, or fire | 

They had no coats nor. cape!^ 

For ne’er did these apes 
Invent what they didn’t require.. 

• • • ■ • 

From these thoi^h descended, 

Our manners are mended, 

Though still we can grin and backbites 
We cut up eadi other, 

Be he fnend or brother, 

And tails are4he fashion— at night. 

This oripnation 
Is all speculation— 

We gamble in various shapes ; 

So Mr. Darwin 
May speculate in 

Our ancestors having been apes.” ^ 


The AAenaum was unbelieving, biit not deanuncbitoiy. 
The Edinburgh Review dedalned die docteine of natui^ 
selection hopelessly inadequate to 
of man’s body j a^ough its truth iixtl jGibAood had no 
necessary connection with the gmaeitd^^d^ 
some law sis yet imk^ 
attemjpt to mqplaiil 

sense; is . r^arded'iaa Never,' 

perhapi^ in stich wi^c 

vgeneralhadpu: 'tasia 
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“the survival of the fittest’’ was a truth which readily 
pres^ted itself to* any one considering the subject, and 
that to Darwin was due the credit of having first brought 
it forward and demonstrated its truth, and asserted that 
the destruction of the least fit was recognised thousands 
of years aga But, in regard to the descent of man, it 
fastens specially u^n the author's theory of mental 
and 'moral evolution, and declares that he has utterly 
failed. The Saturday Review^ however, admitted the high 
antiquity of man, and the nearness of his bodily structure 
to the apes, and went much further. In discussing the 
evolution of morals, the author’ii unexampled grasp of 
fact^ with his power of cmrelation, is, according to The 
Saturday^ seen at its highest, in an exquisite chain of 
philosophical deduction. The mode in which, at a remote 
period, the races of mankind became difierentiated, is 
declared to be the' weak point in the argument 



CHAPTER VIII. 

Expression of the Emotions in Man and 
X Animais" followed ^^The Descent of Man*^ in 
187s. The motive which suggested it was the desire to 
explain the complexities of expression on evolution 
principles; But the study of emotional expresuon had 
evidently engaged Darwin’s attentii^ at least from the 
time when the Fuegians and the Gauchos had vividly 
roused his imaginative feculties; and his direct observa- 
tions commenced as early as 1838, when he was already 
inclined to believe in evolution, and were continued at 
intervals ever after. The third edition of Sir Charles 
Bell’s Anatomy of Expression,” published in 2844, 
while greatly admired by him^ was unsatis&ctoiy in 
being throughout based on the conviction that species 
came into existence in their present cmtdition ; and noK 
withstanding that Bain and Herbdt's^^peiuxsr had^^^^ 
considerable advances in a treatment based 

on physiology, an exhaustive boe^vii^ 

Aoiild throw on Exprei^pa^^ new and intereiding li|^t 
Of'DairwilUSlIlVr/" .V -I;’'-':- 

; What was method? lOhsei^^ 
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devised appeal to nature ; obiservation over a wide field 
as to t}ie varied rices of man still existing^ utilising the 
aid of travellers and residents in many lands ; observation 
of domestic animals in familiar and in* untried circum- 
stances; .observation of in&ntSi especially his own^ from 
a very early age; observation of the insane who are 
liable to the strongest passions^ and give them uncontrolled 
vent , It was in 1867 that Darwin circulated his group 
of questions des^ned to ascertain the mode of expressing 
every emotioni and their physical concomitants in every 
possible race. Sculpture^ paintings^ and engravings, 
afforded little evidence because beauty is their main 
object, and strongly contracted facial muscles destroy 
beauty.” Information was specially sought as to natives 
who had had little communication with Europeans, and 
in whom imitation might not have destroyed ancestral 
and original expression. 

The result was to develop three principles which 
appeared, in combination, to account for most of the 
expressions* and gestures involuntarily used by man. and 
animals. The first was that of serviceable associated 
habits : certain' complex actions being somehow service- 
able in particular states of mind, to gratify and relieve 
certain sensatM^^ deittres, dec.,; whenever the same state 
eff feeling is rqieeked, jAere^ fe a tendenqr to the same 
rnoAmimfe or may not then be of 

the iauA wsOi Tte Acoi^ pmdpk^ that of antithesis^ 
is the eonveM of of 

mhfil Is InAmei^ involuntary tendency to 

iibei^y though no use. The 

aciibii of the nervous 
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sjwt^, it independeat the will andt habit ; mm 

fiiroe betng generated in espest tttbng ecnbtionat 
Indiscnssing all these prindpln we diacptrer how every 
thought and every drcumstance of the great, niitnialut 
seem to have been utiUsed In his life work, f'l hwve 
noticed that persons in describing a horrid sigh^ often 
shut their eyes monientarily and firmlyi m s^^ their 
heads sis if not to see^ or to drive eway, smnetbing dis- 
agreeable; md I Imve canght mysdf, when thmkii^ in 
the dark of si horrid qMctade, dosing my eyes firmly.’' 
'<I noticed a young htdy earoesfiy trying to reodlecta 
painter’s name^ and she first looked to one corner of the 
ceiling; and then to the opposite comer, udiing the (me 
eyebrow on that sid^ although of coarse there Was 
nothing to be seen there.” " Many years ago I laid a 
smaU wager with a dozen young men riiat th^ would not 
sneeze if they to(dc snuff, althong^ all dedared that 
they inva&bly did so; accordinjdyrii^aff took a pinch,' 
but flom wishing much to succeed, not one sneezed, 
thoujdt .thdr ^es watered, and :d|, wtt^t .ezc^pn, 
had to pay me the wager.” "X pift ri7lfiH:e-do6e.;to the 
thick glass-plate in front of a puff^iddm^ b die 4 ^ 
ftftrfanii, with' riw firnt detennina^ of not sta^^ hack 
if the snake struck at me; hutiss ftion as lhe,j|^ 
strudt, 119 resdurion weiri firi 
; yard or two bsdcWairis with ai|oi^ri^ 
wffl arid reason were powerlesi:;ji|di^!|& imag^bttkm 
ofil'danger li^ch '.had''rieT#^.^^:.^!«$^^ 

.'not;alwa]rit.iDW''^di^;.ii^;i^^f:!^^ill«ri^^^^ 
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The start of an older infant apparently repreaenta a vague 
catdiing hold of something to prevent falling. 1 shook 
a paatebokrd h«E close before the eyes of one of my 
in&n^ when it4 days dd, and it did hot in the least 
wink y but when I put a few comfits into the box, holding 
it in the Bune position as befon^ and rattled them, the 
chijd blinked its eyes violently every time, and started a 
litlie." The beha|[|Our of dogs and horses under many 
circumstances was watched. Cats and monkeys were most 
carefully soutmised. At all moments Darwin seized 
upon and recorded the passing emotion and its associated 
movements. *' I remember once seeing a boy who had 
just shot his first Snipe on the wing^ and his hands 
trembled to such a degree fi»m delight, that he could 
not for some time reload his gun;” an instance of an 
emotional movement being disadvantageous. 

. Some of Darwin’s descriptions of emotional outbursts 
are among the best portions of his writing ; as when he 
speaks of a mdlher whose in&nt has been intentionally 
injure^ ** how she starts up with threatening aspect, how 
h|» eTOe ftaukle and her fhce reddens, how her bosom 
heavOK 'aOstiiils dilate and heart beats^^ In describing 
a monni# "The sufiferer sits 

or ./gently tO«b to and fro; the circidation 
bei^mato-Iangcd^ is. almost forgotten, and 

tids reacts on the brain, and 


-r 


|rfOnp|Mi 'iiiOn^^^fi linth : coUapBed muscles and 

fimtorei of this bocA is the 
/hi^'lhhMXVtilkmdia^g ezcelle nc e of 
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hfs memory. remember that my mules and^dogs^ 
brought fhm a lower and wanner country,, alter spending 
a night on the bleak Cordillera, had *the hair all . over 
their bodies as erect as under the greatest tenor.” He 
noted that Jemmy Button, the Fuegian, blushed when he 
was .quizzed about the care which he took in polishing 
his shoes, and in otherwise adorning himself ; and this 
fact long after is fitted into, the theory of blushing. 
Guanacoes in South America, when not intending to 
bite^ but merely, to spit their offensive saliva from a 
distance at an intruder; yet retract their ears a$ a sign of 
their anger; and Darwin found the hides of several 
which he shot in Patagonia, deeply scored* by teeth marks, 
in consequence of their battles with each other. A party, 
of natives in Tieira del Fuego endeavoured to expl^n 
that their friend, the captain of a sealing vessel, was out 
of spirits^ by pulling down their cheeks with both hands, 
so as to make their faces aslongas possible; and the fact 
is treasured till it comes into illustrate the lengthening 
of features under depression. As if he foreknew that he 
should want the fact forty years later, he inquired of 
Jemmy Button whether kissing, was practised by his 
people, and learnt that it was unknown to them. ‘‘1 
rememb^,” he . says, being struck whilst travelling in 
parts of S^th America, which were dangerous frpm the 
presence of Indians^ how incenumtly-r^yet as it ap^eaxetl 
unconsciously— -the half-wild Gauchos closely scanned 
the whole horizon.” “In Tiim^del Fuegd^ alim^ 
toudhed with his .finger some cold presery^ mto which 
1 was eating at. our bivouac^ and plathly showed ut^ 
disgust at its softness; whilst I feb utter disgust at my 
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food being touched by a naked savage, though his hands 
did not appear dirty And this illustrates the primaiy 
meaning of disgtist— anything offensive to the taster 
In later years his own children, and his domestic pets, 
were incessantly watched, and suitable experiments were 
devised to bring out the real nature of their expressions. 
The period at which tears.are formed and crying begins, 
the shape of the mouth in crying, the contraction of the 
muscles in shouting, the effects of steady gazing at objects, 
the various stages of smiling, the effects of shyness, shame, 
and fear, are all set before us, as thus observed. For 
instance, ** I asked one of my boys to shout as loudly as 
he possibly could, and as soon as he began he firmly 
contracted his orbicular muscles (surrounding the eyes). 
I observed this repeatedly, and on asking him why he 
had every time so firmly dosed his eyes, 1 found that he 
was quite unaware of the fact : he had acted instinctively 
or unconsdously." Some of his early observations were 
afterwards published by Damin in Mind^ vol. ii., under 
the tide of A Biogiaphicd Sketch of an Infant** 
Hereisacarefully^wordedand very suggestive experiment 
on animals : ** Many years ago, in the Zoological Gardens, 
I placed a looking^lass on the floor before two young 
orangs, who^ as far as it was known, had never before 
seen one. At first thqr gazed at thdr own images vnth 
the most steady surprise, and often changed their point 
of viear. They dien approadi^ dose^ imd protruded 
their lips tbai^ Ac imag^ as if to kiss it, in exactly 
tl^e saqfie manner as had previous^ done towards 
other when fimt pliuxi^^ a before^ in the 

same roont They n^ «^^ grimace, imd 
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pat themselves in varions attitudes be^ne die mbnr; 

' diey pressed and rubbed the isur&ce ; {hey placed their 
hands at different distances bdiind it; looked bdund it; 
and finally seemed almost fiightenedi started a little, 
became cross, and refused to look any longer.” So 
monkqrs were tested with a dressed dhll, a live turtle 
and stuffed snakes, &e., v 

The mode and purpose of erection of the hw, feathers, 
and dermal appendages of jmhnals .were the subject of 
much cateM inquiry. Chimpanzees^ monk^ baboons, 
and many other creatures, were tested in the Zoological 
Gardens. A stuffed shake taken into the mohkcy-hcuse 
caused several species to bristle. When Darwin idiowed 
the same to a peccary, the hair rose in a wonderful 
manner along its back. A casseinuy Erected its feathers 
at sight of an ant'^ater. 

Every unexpected occurrence was pressed into service. 
Witness the following anecdote "One day my horse 
was much frightened at.a drilling mad^e, covd^ by a 
tarpaulin and lying on an open fiddi He raised his 
herd so high that his neck beoame idmost perp^dirmlar; 
and this he did from halri^ f<»therbachii|s;iay. oh a slope 
below,' and could not have been seen %i^^ 
ness through the rabdng of ihe biWiid ; 
had proceeded it Wtdd:.riie |ioui^ |^^ 

distinedy heard. i^; ^es 'and eois^wi^ ihi^nUy 

fonrards ; co^ 

fall' tj^eei iitid '■ 
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extensive teaditm- The novdiists are laid consideiably 
under contribution, thar power of describing expressive 
signs of emotion being particularly appreciated. I)i(^ens, 
Walter Scot^ Mrs. OliphanV and Idrs. Gaskell are 
among the novelists quoted; while the author of Job, 
' Homer, Virj^ Seneca, ^Shakespeare, Lessings Sir Joshua 
Reynolds, and nupy other deceased writen^ illustrate 
the subject The living wthorities — scientific men, 
travellms, doctors— referred to for &cts are exceedingly 
numerous, indudbg Sir James Paget, Professor Hmdey, 
Mr. Herbert Spencer, Sir J. Qichton Browns Sir Samuel 
Raker, Sir jos^h laster. Professors Cope and Asa Gray, 
and many others. 

One of the Aost interesting chapters in the book is 
that dealiug wi^ blushing. It is shown to depend on 
self-attention, excited almost fstclusively by die opinion 
of others. "Rv«y one feels blame more acutely than 
praise. Now, whenever we know, or suppose^ diat others 
are_ depreciating pur personal appearance our attention 
is strc^y drawn towards ourselves, more especially to 
oitf Tl^ the nerve centres receiving 

sensp^ . nerve fee tile fiiceb and in turn relaxes tiie blood 
capfiiariery and.^ti^.*^ blood. - "We can unde^ 
sundi than the 

pM, a^ .wpnirfe. mofe thini nfer^ andwhy the opposite 
S!^ eecb t^ee^ Mudies. It becomes 

why^^- most powerful of 
-dqrnsM: rdates to. tiie. 

«»'. always 
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One great result made clear by Djauirin is that the 
muscles of expression have not been created or developed 
for the sake of expression only, and that every true or 
inherited movement of expression had some natural pr 
independent origin. All the chief expressions are proved 
to be essentially the same throughout the world, which is 
an additional argument for man bejpg descended from 
one stodc. We cannot refrain from admiring the tone 
of the pages which dose the book, describing as they do 
the probable expressions of our early ancestors, their 
utility, the value of dififerences of physiognomy, and the 
desirability or otherwise of repressing signs of emotion. 
The subject, says the author, deserves still further atten- 
tion, especially from any able physiologist;** and, so simply 
ends a volume of surpassing human interest; a text-book 
for novelists and students of human nature, a landmark 
in man’s progress in obedience to the behest ** Know^' 
thyself.” 

To fully measure the merit of one so far elevated 
above ordinary men is almost impossible ; rather is it 
desirable to recognise the undeniable greatness of a great 
man, and learn all that is possible from him. An un- 
doubted authority in meiital sdence, however, has given 
a judgment on Darwin’s services to that sdence^ which it 
is right to quote : “To ourselves it almost 'sec^ one of 
the most wonderful of the many wonderful iapeM* ^ Miv 
Darwin’e varied work that Iqt the shM 
e»dted kind of common-sense, unasristed lqr any spepW 
acquauMnce pqrchologicsl li^i^ he riiould have 
bem aUe to strike^ as it were^ sfrai^t ’do^ iqpoii some 
of the iiKMt fanixntaiit 
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brought to light in the region of mental science.”^ These 
truths are specified as the influence of natural selection in 
the formation of instinct, in the Origin of Species 
the evolution of mind and of morally in the Descent 
of Man,” considered by the late Professor Clifford as 
containing the simplest and clearest and most profound 
philosophy that wgs ever written on the subject ; and 
the evolution of expression in the book described in 
this diapter. Thus, says Mr. Romanes, in respect both 
of instincts and intelligence th e science o f .comparative 
jgsychology foundation to Darwin. 

* G. J. Romanes, in Charles Darwin,” memorial notices reprinted 
from Naturt^ 



CHAPTER IX. 

I N 187s appeared another great work from the master’s 
pen, ** Insectivorous Planti^” Which was destined to 
place in a yet more Striking light the many-sidedness and 
fertility of his mind. As usual Darwin l^s us that this 
work dated from many years back. ^ During the summer 
of x86o,” he says^ *'! was surprised by Sliding how large 
a number of insects were caught by the leaves of the 
common sun-dew {Drosera rohmii/dlia) xm a heath in 
Sussex. 1 had heard that insects were thus caught, but 
knew nothing further on the subject 1 gathered by 
chance a dozen plants, bearing fihy-six fully expanded 
leaves, and on thirty-one of these dead insects or remnants 
of them adhered” Hmre was the germ oCsomethingi^ the 
discoverer scarcely knew what It was evident, to him 
that the Uttle suh-dew was excdl^tly 
ing insects, and the number of 

anxmaHy niust be enoimoiis. this 

have upon riie problem of Qie sfrtig|[^ 

A xifiu^y of expca^^ils sim *<m 

number^^Si^ 
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meat by catching, killin g and digesting insets. TJiey 
may fe j ealled trtdy cttfnl^i ffiuT" )plah What an un- 
expected reversal this was of the order of things hitherto 
believed to prevail universally. Animals live on other 
animals or on plants. Here were plants living on 
animals, and keeping down their number. Moreover, 
wi^out a„ n ervo us s ystem, the action of the parts of a 
sun-dew leaf was pfbved to* be as apparently purposive as 
the combined action of the Hmbs of an anipaL Without 
a stomach, the sun-dew poured forth a digestive fluid as 
effective in extracting and fitting the nutritious matter of 
the insect for its own purposes as that of an animal 
Without sensory nerve-endings, there was a percipient 
power in the sun-dew which recognised instinctively and 
at once the non-nutritious nature of various objects, and 
which responded to the most delicate chemical stimuli 
and to the minutest weights. 

We cannot desaibe the little sun-dew better than in 
Darwin’s own words: "It bears from two or three to 
five or six leaves, generally extended more or less hori- 
zonUdly, but sometimes standing vertically upwards. The 
leaves^ are commonly a little broader than long. The 
whole dpper 8utiSu:e is covered with gland-bearing fila- 
ments, or tentades ae I shall call them firom their manner 
of acting. The glands wete cqunted on thirty-one leaves, 

size, and the 

Average nhrabet^ the greatest nuniber being 

and least igp. glands m each surrounded 
b)^ lai|e drops iff - extrtoely^^^^^^ secretion, which, 
.giittertng ih tte^ given to (he plant’s poetical 
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This seaetion, when excited ' by nuiritious mattCTi' 
becomes distinctly acid, and contains a digestive ferment 
allied to Ae pepsin of the 'human stomach. So excited, 
k is found capable of dissolving boiled' white of egg, 
muscle, fibrin, cartilage, gelatine^ curd of milk, and many 
other substances. Further, various substances that 
animal gastric juice is unable to digest are not acted upon 
by the secretion of the sun-dew. These include all 
homy matter, starch, fat, and oil It is not however 
prejudiced in favour of animal matter. The sun-dew can 
absorb nutriment from living seeds of plants, injuring or 
killing them, of course, in the process, while pollen and 
fresh green leaves yield to its influence. 

The action of sdts of ammonia and othmr chemicals 
was even more wonderful *^It is an astonishing bet 
that so inconceivably minute a quantity as the one twenty- 
millionth of a grain of phosphate of ammonia should 
induce some change in a gland of Drosera sufficient to 
cause a motor impulse to be sent down the whole length 
of the tentacle; this impulse exciting movement often 
through an angle of above i8o^ I know not whether 
to be most astonished at this bet, or that the pressure of 
a'minute bit of hairj weig^g only of a gram, 
and largely supported by' the dense section, riiould 
quickly cause conspicuous movement.* ‘ 

These are but specimens of a ncudlitude of jncfetodly 
iifteresting facts brought out in tius 
tion. If this single research were tie tide ^ bnje 
DarinnViiame nrnst rank high ^ 
ingeamty and 1 ^^ he Ids suimiia^ 

of xesnlui Mm 
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Sftle has been made out tn comparison with what lemains 
unexplained and unknown." 

The facts rdating to Venus’ fly-trap {Dbnuta musdpula) 
and other‘ members of the order to which the sun-dew 
belongs were better knowui but Darwin elicited new 
truths b^ his ingenious and varied experiments. The 
rapidity with which the two lobes of the leaf of dionsea 
close together when anything touches the tiny spikes 
which stand up vertically from the upper surface of the 
lobes, is astonishing, and any insect which causes the 
closure is almost certain to be caught. Digestion is 
accomplished in the case of the dionsea by a separate 
agency, consisting of a large number of minute reddish 
glands covering the surface of. the lobes. These secrete a 
digestive fluid when stimulated by the contact of any 
nitrogenous matter, and of course this takes place when 
any insect is caught. In fimt, essentially the same process 
of digestion and absorption takes place as in the sun-dew. 
The insect is held firmly for days, until its juices have 
been absorbed, and then . the leaf slowly reopens, 
not being able to dose again for many subsequent 
days. 

It is interesting to note the extreme caution with which 
the great natutdist speculates upon the mode by which 
the varied.membem.of the sun-dew.order became modified 
frpm an csdma^ a remarkable degree. 

The detdls are ioa special for quotation here. He 
suggeslii not in Ae dij^test degree dog- 

matls^ tor many years to come I^rwin’s suggestions 
aid oommehte miust he the pregnant soil out of whidi 
ftriiid leseai^ wffl sprii^ a^ Kia cautioB wiU lemain 
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the modd, to dqiait firom iriiich tnU but sow hindiances 
in the path of scientific ptogieiK . i 

The order to which the ibutterwort and thwbhulderworts 
belong also afiTotded i^uable results. Ihe leaf of the 
butterwort b^ glandular hairs, and its naigins curve 
inwards when eadted bj contact of viuioua bodies, 
especially living insect^ and, at the same time, these are 
caught m the viscid secretion of tite {^ds, and their 
jukes' absorbed by the plant. The bh^erwprts are 
even more remarkably constructed, for they have a 
portion of their leaves devdi^ed into subaqiimus 
•bladders, with a narrow entrance'beneath, deiended by 
a complex valve, which facilitates the entrance water 
insects or crustaceans, but prevents Acarexit. ^e whole 
interior of the bladder is lined with transparent fom^ 
branched protoplasmic hairs, but neveilhelim the bladder- 
wort is unlike the preceding pUmts ra having no power of 
digesting its prey, however long it may remain in cap- 
tivity. Yet there is no doubt thd: the imprisoned 
creatures do decay in thdr watmy cel^ and that the hairs 
just described absorb the prpdncts| ^ tibiw decay. 

Such is a brief account of Darwiti’s iKirk on Insec- 
tivorous Plants.” With his chruacteristic exprewions he 
acknowledges the valuable aid j^ven ^ 1^' Prtfesvw 
Burdbn-Sandersdn, and by his hb. 

The -fbrmer was enaUedto :|^ye;the df 

.tiie- -pmm8s of 'd4iestkn.m th^ /^i^^ lf^^ 

Dwwiei, in a lecture Ikihn the. 

Jun^ and Dr. (now'Sh'l^^ called; 

geht^ imblic : notice to thh 
Pisais b'^^hiifliecmnd^be^ 
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Belfast in the siune year: so that a thoroughly awakened 
attention was givei^to this new work from Darwin’s pen. 
The public and the scientific world learnt to appreciate 
yet more keenly his varied' tdent, his long patience, his 
reserve of power; and thence dated very definitely a 
general appreciation of the fundamental unity of the 
animal and plant kingdoms, seeing that the salient 
faculties of digestion^ of puiposive locomotion, of rapid 
comtnunicaticfn and consentaneous action were no longer 
restricted to animals, but were possessed in a high 
degree by plants also. Eager followers soon brought 
forward' further prob& of unity of functions in the two 
kingdoms, and of reciprocal combinations between them, 
and now no one in the slightest degree acquainted with 
modern biology doubts that life is at bottom one phe- 
nomenon, shared equally and manifested in essentially 
the same modes by the living substance of plant and 
animal alike. 

. FolfowihJ Insectivc^us Flahts” caine The Effects 
of Cross and Seif^f olS&atiott in the Vegetable King- 
dom,” in 1876. Darinn Ud M in the study of 

this subject his lead had 

been '^ellently folloY^ by Hil^brandi Etemiann 
^ The path having 

been ihddite^ it for 

itetento . Bnlt .1^^ reiiudned a region 

^ Ur Darwin’s 

pa^dice:^ iio:niiii8teir^^^a^^^ 

.-^^;.seleb^ advantage-; . 
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iloweife etost-ferfilised bear -moie and latgn aeed^ 
yrttich’prodnce.healtfaia offipriAg tim those fertilised 
bom their own pollen? This Darwin set hinos^ es> 
hanstively to do. For mote tlum a dozen years after 
his book on orchids appeared, unwearied eiqperimenta 
on plants were progressing, and mature was being ques* 
tinned acutely, untiringly. Competitive germination was 
carried on. The two classes of sqfMis were placed on 
damp sand in a warm room. As often as a pair germi- 
nated at the same tim^ thqr were planted on opposite 
ndes of the same pot, with a partition between. Besides 
these pairs of competitors, others were planted in beds^ 
■so that the descendants of the crossed and self-ferti- 
lised flowers might compete. The resulting seeds 
were earefully compared, and their produce again com- 
pared. Species were selected from widely distinct 
femilies^ inhabiting imous countries. Ftom a large 
number of plants when insects were quite ercduded by 
a thin net covering the plan^ few Or no seeds were pro- 
duced. The extent of transport of pollen by insects was 
unvoted, and the relation between the structure odour, 
and conqucaaousness of flowers, the visits of insects, and 
the advantages of cross-fertilisation was shown. *' We 
certainly,” says Darwin, "owe the beauty and odour of 
our flovrers, and the storage of a laq;e supply of bonqr, 
to tire erdstenoe.' of insects."^ The mnltito^.of Cuts 
gatiieted about insects could oid^ have been dteeovered 
and rightiy appreciated by one wbo ins a true entomdo- 
ghtaB.tKU'asa'bottaist;’- ■ 

In ^ last chapter rti' -tbe boefe -tte authicr diaaiaiee 
a^th-ieinarkidtie^power the ^ causes of the pheiiOiaena.-he 
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luis diiscoTcred. He believes that tte fiivouiable effects 
of crossing are due to the parents having been subjected 
to diverse conditions ; but what the precise benefit is, or 
how it can operate so as to render the offspring more 
healthy and vigorous, he cannot disceni. "And so it is,” 
he observes, "with many other facts, which are so obscure 
that we stand in awe before the. mystery of life.” So it 
is. The man who j>r6bably understood nature better 
than any man who has ever lived, who had not only asked 
her multitudinous questions, but to whom very many 
answem had been undoubtedly vouchsafed in response 
to his persevering, humble^ diligent, acute questioning, 
adknowledges that he knows little; that much remains 
a mystery. But from all we know of, him, from his 
books, hii letters, his friends, his was the joy of a soul 
in sympathy with the master power of the univ erse. He 
marched continualiy on tbe confines of the unknown, 
and to him was granted the felicity of largely extending 
the boundaries of the known. 

, Again, in 1877, a new work proceeded from Darwin’s 
pen, "The Different Forms of Flowers in Plants of the 
same. Species,” dedicated to Professor Asa Gray- It 
gathered up. the contents of num^ous papers read before 
the Linnean Society, with later additions, and showed 
cosdusively how many plants possess distinctive forms 
of flowers in flie same spedes^ adapted to^ and in some 
cases absolutely hecesritatin^ redpioad fertilisation 
through the visits :Of inseds, It gaye ' evidence of all 
the .wdl-known Darwinian characterisUcs of long-conr 
tinned . Ubour, thought, and experiinenti 

Ini^o "^be.PQwer of Jdovemem^ nauts” was en- 
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'revolviag,- or 

movment cornmehiMs e^ b4i^«bel'|^^^ 

Iw broken through ' the' jpimd;^'^: ^ 

this with the effects of gnf^t; oaubl^ 

phenomena in the lifb;4^ pknk 
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I N his later years hot^pi poved thidc tippn jp><un^. 

In 1.871 he reddTedihe ^mssian order of knighth^ 
“ For ’’ ; and was deoted a corre^nding member 
of .the Austrian Academy of Science.., In 1I877 
bridge University, making an exception to, ^ ciutf^ of 
not conferring honjaiwry dj^Tees .qn its man|^ gnye.^tn 
the Ll;,Pi and s^ ;ov8tion» when tbe Mr^.eyea 
senemble natyiaUst jiealM upon tte . 
dangled by. nndeigradiiateB before h^. tom the g^leries, 
!n .addiriOn:tOi.:a lohtary link of § h^; ebain, ,np topht 
ito^resenting " the mistog link*’’..vin Jf7$;,the honduir, 
long .withhiddi mid .certunJy .npsptqbh irr,beh^ cd^d a 
^iisespcuidingaitober. of d>e;:|Fimh.h^gi^;f,«f)ictendes 
m:theiiect>on;.of Zoology, 
teODgnised>|ate % 

had done nothing etom to In liiya 

WS8;Mm&d;tO^,^^ ' p - . 
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jn his 0^ and many odien* belief— was painted by Mr. 
John Collier, and presented to the Linnean Society, 
which will always be associated with the first announce- 
ment of Darwin’s main theory, as Srell as with many 
others of his kiehtific discoveries. 

Professor Haeckel has given^the following charming, 
description of Darwin and his home sunoundings in his 
later yeah: "{n' Darwin’s own carriage^ which he had 
thoughtiblly sent for my convenience to the railway 
station, I drov^ one sunny morning in October, through 
the graceful, hilly landscape Kent, that with the 
chequered foliage of its woods, with its stretches of 
purple heath, yellow broom, and eyeit^n oab, was 
' arrayed in its fidrest autumnal: dress. As the catrii^e 
drew up in fiont of panr^ pleasant country houses 
dad in a vtsture' of ivy and 'emboneied in elnug dteie 
stepped out to meet me .fiom the dudy porch,' over- 
grown widi eeee^ing plsh^Uietgteat naturalist ;himtelf, 
a tall aad veneiiable figuri^ with the. broad shoulders of 
an Adas sojqiiQtdiV A df thought^, his Jtt{»ter-like 
finehend ai^:; bn^^ as in die case of 

die plough of .mental 
labewr ; hit miU; looking fi»th onto the 

amiable rnoudi sur- 

'jprep(dii|s|d 'wbde fiwe,. the ’gende^ . 

gtteianci^ the nadind 
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fancied a lolly world-sage out of Hellenic ^tiquity-— a 
Socrates or Aristotle— stood before me.” ^ 

The well-known botanisti Alphonse de Candolle, thus 
describes a visit to Down : 

“I longed to converse once moie w^ Darwin, 
whom I had seen in 1839, nnd with whom I kept up 
a most interesting correspondrace. It, was on a line 
autumn morning in 1880 that I arrived at Orpington 
station, where my illustrious friend’s bre^. met me. 

I will not here speak of the "kind tecep^oa given 
to me at Down, and of the pleasure ! felt in chat- 
ting familiarly with Mr. and Mrs. Darwin imd their 
son Francis. I note only that Darwin at. seventy was 
more animated and appeasgd happier ^ when I had 
seen him forty-one years before.' His eye ^as bright 
and his expression cheerffdj, whilst his photographs show 
rather the shape of his head|, Uke 
philosopher. His varied, fia^, g^ous conversation, 
entirely that of a ^ntleirum^ reminded me pf that of 
Oxford and Cambridge ;;Tlie g^^ tone was 

like his books, as is the ca^ ^^th:jidnc$m devoid of 
every trace of cbfrlabifiUK^^^J^^ 

English easily understo^ 
of Bulw^ cnr-Macanlay^^^ 

l.'asked' him n^ ' 
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up to advanced age, ought to take an interest in nevv 
idea^ and to accept them, if he finds them true. ^ That 
was very strongly the opinion of my friend Lyell,’ he 
said ; * but he pushed it so far as sometimes to yield to 
the first objection, and Ijusj^ 
against himself.' Darwin had more firmness in his 
‘^mons, wni^her from temperament, or because he had 
published nothing without prolonged reflection. 

** Around the house no trace appeared to remain of 
the former labours of the owner. Darwin used simple 
means. He was not one who would ha.ve demanded 
to have palaces built in order to accommodate labora- 
tories. I looked for /Uie greenhouse in which such 
beautiful experiments on hybrid plants had been made. 
It contained only a vine. Oil thing struck me, although 
it is not rare in England, where animals are loved. A 
heifer and a cplt were feeding dose to us with the tran- 
quillity wlddi tells of good masters, and 1 heard the 
joyful bark^; of doga ^ Tnily,' I said to myself, * the 
history of the variations of animals was written here, and 
obsdvations must be going on, for Darwin is never idle.’ 

I did not susp^t A|E|| ;1 m above the dwellings 

of those lowly bel^ cdled ^uthwormi^ Ae subject of 
fais iaat work^^ to showed once more how 

' litfin grest effects. He 

hid did not 

flowed' me'his 

oa:liiS£ii^ for appuatus ^ ' 







for 1^ experiments. Hiose'on tiie movements of stems 
And ipots were still in progress. - Hie hdtars passed like 
ppnutes. i had to leave. PreOioUs memories of thid 
visit remain.” » 

Vet once more, in i88i, die famous pubtiriiing 
hous^ of Murray issued a new r^k-— his lasb^by 
the great ihuminator of Nature. Its lubject was one 
which no one save those who knew him could, have 
expected. It dealt with “The Formation of Vegetable 
Mould, through the Action of Worms, widipbservationS 
on their Habits,'' and in it the lowly earthwonn was at 
last raised to its true rank as the genuine preparer and 
possessor of the spiL 1 ^^ Gilbert White and Edward - 
Jenner had been impre»^ with the work earthworms 
do in nature, but no one had written extensively on the 
subject till Puwio himself, in 1837, read a Short papa 
on t^ “Formation of Mould” bribre the Geological 
Society of London (published in .the filth volume of the 
Society’s 'Hanmctions), shoeing diat snail fragmentt 
of burnt mar]^ cinders^, fitc,. whi^ had been thickly 
strewed over the sorfliee of. seyerd m^ows, w«e found 


after a few year|s, lying at . tM - d inches 

beneath dm tui£ |t vns sagg^edfUr.^ by his-rdath^ 


Mr. Wedgwood, ofMav HaU, i4;$^f<»idsM^’ihi|ft- ^ 

WM ^ qimtity'Of dne etuniaua^y beo^^ 

tyi’.. '^a(^ '.by 

.Obsetviiri^;ii^;,eig^Mft^.-|ii|^;<^ii^^ 

in the: u8i^.^.i))unDlmaA.i^^ 

soil. was.^watd^VC^^^^^^^^^g|^^^^-/ 
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cinders was i^nesd bn DeCembtt s(V 184s, over distinct 
ports of .o fldd V^' Down HoiM, which hod eidsted os 
pasture for « i«iy long time. At the end of Novembe r.’ 
i87t. a trench was dug a cross this part of thelftdd. and 
the nodules j)f chalk w^Tblmd buried seven inch es.* ,A 
simihurcfia^e took place insTfield coveted with flints; 
where in thirty wun the turf was eoimpact without any 
stones. A patnway formed of loose-set flagstones was. 
similarly buried 1^ wt^s, and became uhdistinguisbable 
from the rest of the lawn. And'these are but a few of 
the evidences of the wonderful action Of- wormsj col- 
lected by the activity of Charles Darwin and his sons. 

Earthworms were not cmiy scrutinised in thdr ottt-of- 
door work, bur were kept’t^MceMfinement ahd Sttiiidied; 
It appems they siWdlow earth obfh to tni^ th^ burrows 
and to esOsct aU nutriment it niay contain; th^ will 
eat almtnt anything they can:.get their skin over. From 
; careful calcuiatloa it- was shown that wonns on an aver- 
age pass ten tons of the soil bn an ' acre of ground 
through thefrbodiOi year-' It is, then, but a taruism 
. to say that evmy tat soil On the surface of the globe 
must' have' pii^’ through, their bodies many dmes. 
T woe disOavtfSd to-^^ mainly by night, when 
hunfoSMfo nsay with t^ fixed 

in eitdei^ rapidly 

retread ' fotb ^ Ifol^ 'effists to 

'' ''extnot^ that' -they . 

. nfoti.reiiiaxkatfle' 
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In concluding 4he author enforces 

they protect 
every object 

not liable to decay which is dropped on the surface of 
the land, by burying it beneath their castings. It is thu6 
that many tesselated pavements and other ancient 
remains have been preserved; but, on the other hand, 
worms have undermined many old m&ssive walls and 
caused them to subside, and no building is in this 
respect safe unless the foundations are at least six or 
seven feet beneath the surface, below which depth worms 
-cannot work. Worms also prepare the ground in an 
excellent manner for plant life^ periodically exposirig the 
mould to the air, sifting it so that no stones l^er than 
the particles they can swailmw are left in it, mingUi^ the 
whole intimately together, burying all decaying objects 
within reach of the roots of the plants, allowing air to 
penetrate deeply into the earth. “When we behold a 
wide, turf-covered expanse^ we should remexnber that its 
smoothness, on which so much of its beauty depends, is 
mainly due to all the inequalities having been slowly 
levels by woims. It is a marveUous reflection that the 
whole of the superficial mould Over any such expanse ^ 
has passed, and will again pass, ev^ few ye^s tlirbug^ 
the bodies of worms. The plough 

andent and niost yfiiusdfle;jtf 
before he existed the land was 
and still continues to be thi^ 

It may be doubted 
which have fflayed so 
of the woiM, as hase'th^^ 


worms on I 


and preserve for an indefinitely long period 
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After this lest txk^ Dennn felt much exhausted, and 
mote: “I feel $6 from out that I do not suppose I 
shall ever i^jaininive tevieveis trouble.” His brother 
Erasmus’s death in the same year was the severance of a 
link with early days. Yet fox some months he continued 
in a moderate degree of health, still working. For some 
weeks however in the following March and April he was 
slightly unwellf*and the action of . his heart became so 
weak feat he was hot aUowed to mount the stairs. On 
-Tuesday, AptQ x% he was fe his study examining a plant 
winch he had had brought to him, and he read the same 
evening before retiring: Till the day of his death he did 
not become feriously iU. On that day. the hear^ which 
had ao long.done its duty, :^ed, and about 4 pLm., 
on April rp, r 88 a.:‘C harles pwrwin breathed his last in 
peace, aged seven^-thiee years, two months, and seven 
• days.'-. - 



CHAPTER XI. • 

T he death of Choriea Datwia focussed, as it were, 
into one concentrated glow the feehngs of admi- 
ration, and even reverence, which had been growing 
stronger and stronger in the years since the “Origin of 
Species ” was published. ;Jt soon- became evident that 
a public iiineral in Westndnter Abbegrwas very generally 
called for, and this bdng grants a grave v^s diosen 
in the north aide and north-east corner of the nave^ 
north of and side by side with that of Sir John H^chel, 
and ten or twelve feet only from, that of Sir Isaac' 
Newton. On . April 36, iSSs, a great representative 
host of scientists, literary men, politidans,. and theolo- 
gians assembled for the final scenes The pallbearers 
were the Dukes of Devonshire and Argyll, the Earl of 
Derby, Mr. J. Russell Lowell (then American Minister 
in London), Mr. W. Spottisiroode (Preside^ pf .die;^ 
Rqjnd Society), Sir jbseph Hooker, RiiSsei 

Wallace, Professor Hudey^ & Jtdrn" and ' 

Canon Farrar. The' Bishc^ Cdlldit^ preadn^g -at; 
the Abhey on d>^ foUowiiig. "Sunday;,- adtiiidedr:d^ 
iWwm had produced a Sreaterdunge'm W-- 

thoui^t than' any 'at^„hadfdi^;;#-j^^^^ ' 
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fectly leg^raate means. He had obsenred Nature with 
a stren^ of purpose pertinacity, honesty, and ingenui^ 
nwer surpassed. , 

"The career of Charles Darwin,** wrote Th* 2tmef 
on the day of his funend, "eludes the grasp .of per* 
sonal curiosity as much as of personal enmity. He 
thought, and his thoughts have passed into the substance 
of facts of the unArerse A grass plo^ a plant m bloom, 
a human gesture^ the entire circle of. the doings and 
tendencies of initutek builds his monument and records 
his exploits. . . . The Abbqr has its orators and 
ministers who have convinced senates and swayed 
notions. Not one of th^ all has wielded a power over 
men and their intelligences more complete dian that 
which for the last twenty-three'^Bars has emanated from 
a simple country house in Kent. Memories of poets 
breathe about the mighty diurdi. Science invokes the 
aid of iinagitiation no less than poetry. Darwin as he 
searched, imagined. Every microsoqric iact his patient 
eyes unearthed, his fiuuy caught up and set in its proper 
.niche in a &bric m statdy. and gra^ as ever the croative 
company of Poets* Cornea wove from sunbeams and tahi' 
bows.**.;.- . 

5Qih: century h Daniih’s centunr," stdd &e 

his 

lihi''ri^;-|fi^:;.Of The Mift : 

as and wherevw dvilisiitkni 
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flowed in abundantly* and came from all countries of 
Europe, the United States, the British Colonies, and 
Brazil Sweden sent the astonishinn^ number of 2296 
subscriptions ; persons of all ranks contributed, from, a 
bishop to a seamstress. Over ;^4 ,qoo in all was sub- 
scribed, and it was resolved, in the first place, to procure 
the best possible statue. This work was entrusted to Mr. 
Boehm^ R.A., with admirable results.* Permission was 
obtained to place it in the great hall of the British 
Museum of Natural History, South Kensington, and 
here it was unveiled on June 9, 1885, the Prince of 
Wales, who accepted the statue on behalf of the Trustees 
of the British Museum from Profemr Huxley as repre- 
senting the subscribers. It is agreed that the statue is 
excellent, the attitude eSy and digniified, the expression 
natural and characteristic. The only defect is that the 
hands are unlike Darwin’s. The balance, about ;^2,2oo, 
remaining over from the fund, was given to the Royal 
Society to be invested for the promotion of biological 
studies and researches. 

The conditions under which Darwin lived were just 
those in which, as The SirAfnila^' put itf his 

sweet and gentle imture could blossom into perfection. 
** Arrogance, initabi^ty^ andenvy, the &ults that onlioarily 
beset men of genius, were not so much, conqueir^d^^l^^^^ 
non-existent in a singularly simple 
It never ocquired to him ^ it woukpte^ to^^ to 
show that he and itot sonue one 
discovery. If he was appejU^ ^^ 
worker; the thought never mind 

had secrets to divolige which would less^ hjb:ioipO 
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It was sdence^ not the &me of science^ that he loved, 
and he helped avaence by the temper in which he ap- 
proach^ it He.had to say ttiings vdiich were distasteful 
to a large portion of the public, but he won the eu even 
of his most adverw critics by the manifest absence of a 
mere desire toshin^ by his modesty, jmd by hiscourte^. 
He told honestly what he thought to be the truth, but he 
told it without a wish to triumph or to wound. There is 
an arrogance of unorthodoxy as wdl as an arrogance of 
orthodorgr, and if id^ that a quarter of a century ago 
were regarded with dn^ are now accepted without a 
pang; the rapidity of the change of opinion, if not the 
change i^lf, ts h^ely due to the fiwt that the leading 
exponent of these ideas was the least arrogant of men.” 

Geniaiity and gmu^e humoti^inust be remembered as 
among the irumy ddij^rtfiil traite in Darwin’s character. 
Mx. Edmund Tates, in his “Celebrities at Home” 
(second aeriesX descrih^ his as a hfugh to remembm’, “a 
ridi ifoitMato hu^^ routid^ fuN, musical and jocund." 

“At a droli niQjes^on of Mr. Hiixle/s, or a humorous 
doubt j iuio tiale4:^. f^ tfW tobto of the President of 
' the ;|(Mj|th Htsc^X the.e^ twinkle . 

uuder itoe^n^ve overhs^^ the head, 

aa ;PH|%^ caB is thrown bad<^ and 


h^^hito hei^ lau^ as . we 






Sis a itian, 
a^ .iti.«^'of.a 
pejrbe^/lieetB;^ 


'i-SiSvTr:..'. 
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sug^ted to diein, ftided them, scattered among Am 
seeds whidi, fertile soil, sprang jip and bore' fruit 
a hundredfeld. Jfis greatness fe as mutAjn j^hgtife 
caused othcts to do^ in riliat Even in 

airaui^g' antai^nism, Aough i^tfai^i^ttest means^ he 
dida great vork,for he secured examination and ctiddsm 
in sudi bulk Aat Ae whole world was leavened by his 
doctrine; and in controversy no man,haa any disagree* 
able reminiscence of him. Many have cause to bless the 
day when they first dime mto communicatiiA wiA 
Darwin, to find him wdconie them, encourage Acm, 
place his own vast stores of knowledge and Aoi%ht at . 
their disposal, and, best of all, make them feve him 
naturally as a dear friend. 

Dare’s was oneof^APte open and fiank minds whiA 
ate entrenched behind no rampart of isbiatihg prejudice, 
and. elevated on no plaA>rm of consdous superimi^. . It 
was, equally natural to fm to ask and to giye informatio». 
No one ever wu more accessible to all who genuinely 
sought bis aid. in their Equities or Aeir pro{ects; no one 
ever more truly 'soufpit information Crom all quarters 
whence . truA was attainatfiei Hmice Ae mam of bis 


letters to aU' kinds of perioiM is enonnoniil -and otdy a 
small prcqioitiott, probaUy, wiU ever be publtihed.^^c!^ 


letten are 19m bi| conyeraatian,^^^^ 
.tracers^ 

' and'^'inim ever |^d.:|vmqto.|^i^^^ 

• un^;^<#ttvSo;oto^iffiii^k^ 




:A((un,. " You bare indeed pasted a most magnidcent 
enliiRinm on me^ and I wonder thnt you‘ii^ not afraid of 
bearing *qh| dh»* or some other rign of djaapprpfaation. 
Many pmont tl^ that what I have done .in.seienee hat 
been much ovenatedt and | yeiy oiten think to myself 
but my comfiwt it. that I inre never consciously done 
anything to gain apphtute^” Here ^we see the scientific 
man occupying the I^hest possible moral standpoint as 
a seeker after truth. His election as one of the tonoraiy 
members of the Physiological Society was* to him a 
" wholly unespected'bonouri'* and a " mark of syn^iathy ” 
which pleased hiin in a very high degree. 

” Work/* he rrrite a on anod ter. occasion, "is mv sol e 
pleaanm in life." "It u so nraSFmore interesting to 
observe dun. to snite.** So h^jinas be could devise ex- 
periments and mark the results be condmied to do ib 
ladta than. fRqwto his voluminous notes on inany 
sul#^ fiw i^blicst^ "Tndibpei'inone ofhisiiievels, 
givM as a maxim r^^sWit use Iqr a bridunakeri ' It is 
dogged as does and I have oAan >md ofte^ 

ParwtBt "jthoui^ ^ ,is a mottd fiv ev^, scientific 
woribw.* Bow^toi^y^^ adqptt^h hbni^#a*(^ 

peedidi:.;;:' Hat hpbil^^ 



who, like myself, can work for only a IrivHt time to a day.*^ 
One of thn few occasions on whi^- he ;ai^)eared u a' 
diampion of a cause was on the quotipn of viyisectilon, 
to which a chivalrous iieeHng led him intervene wito 
the following letter to Professor Holmgren, of Upsi^ 
Uhiversiqr, which was published to 21l« . ^ntowr of 
April i8, i88i. "1 thought it fiur,'’'he wrot^ "to bear 
my share of the abuse, poured to so atrbdons a manner 
on all phynologists.” 

"Dear Sir, — ^I n answer to your courteous letter of 
April "I, I have no objecdoh to express my oiMon with 
respect to the r^ht of eiqierimenting on living oyimflla. . 
I use this latter exproisirm as more Oonect and compre* 
hensive than that of v| | ij ( lL tion. You are «t liberty to 
make any use of thU kth^ whidi yon may think fit, but 
if pubUahed I dioidd wish toe whoto to appear. I have 
all my life been a stnmg adyocatO: for .humani^ to . 
a n i m e l s» and have dime what I ootald in my writings to 
mfince this doty.': Several ytors a^ when tiie agitation 
agatom phyaiolo^ts Mmmenced to . Sng^anto it was 
asKrted that tobumanity.wiis hem practised, mid n«Vt»«s 
suiiering caused to anfmab ; ind 1 was led to j^k . that 
it mi^ beadidmUe to hsive an Act of Padiiunmit on the ' 
• ml^eet. .1 then teioleen actoie' {not to 
- .Bid; 'Passech such ■sa 'wonM^ -ha^.-'MiiBM, ^ 



m Aat I hare 

! iliieu!^'lKiwe*Vr;< tbflt in tomn pi^ o£ Euiopejittle 

; nipntf and if this be 

l <d legislation against 

' mbii maiii ty in >su^ opimtty; ^ tfae other hand, I 
Iraoir i^ 'eannot possibiy progress exi^ by 

iaeans of eiijp^^ oh living animal^ and I feel the 
deceit ebnVbttiqp that he wha retards the progress of 
jphydalogy cot^ts a .crime against, mankind. Any one 
irho remendw^ iu I can^ the state of this sdence half 
;a omtiuy^ agOk most admit idiat ft has made immense 
prc^gress, and ft is tunr |»ogtessing at an ever-increasing 
■latei"'-- 

. ; ^What impiovements i^^^ practice may be 

directly attributed to phyakdoglM research is a question 
whidi can be properly discumra only by those physi- 
*oh^sti and medu^ pauhitiopers who have studied the 
hp^ of thdr subjects; but^ as far as I can learn, the 
.benefits are already -greatr Howorer this may b^ no 
one, unle» he is grosdy ^ science has 

done for nuudtjhd, csn entertain any doubt of Ure in- 
eakuliddb b^^t* tAdcft will hereidter be derived fiom 
^ on^ 1^ rnan, but ^ a nimals . 

\XiC«k> foCriOstini^ |t Ilstettt'a results of nmdBi^^ the 

wtde^'-as'ft' 

:K^df(di^''iiy!u^' ~i^-ft.lit'iettthhd>^ many liv^- 
;)^vsiii^:'a:dBsi^^:.|iS^i^‘^ saved 

Iqf 

. .anting' 

b^iiatapMiedi.M ' 
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gratitude shown, at least in England, to diese benefactMs 
of mankind. As for myself, permit me to assure you 
that I honour, and shall always honour, every one who 
advances Ae noble sctenoe of physiefbgy. 

» "Dear sir, yours ftiihfully, 

"Charus Darwin,** 

As an experinienter Darwin was hr no means over- 
confident either in his methods or his power of obtaming 
results. He simply took the best means open to him, or 
that he could devise, applied them intlm best way known 
to him, and calmly studied the result "As far as my 
experience goes,” he wrote, in reference to experimental 
work, " what one expecta rarely happens.” On another 
occasion, after working like a dave at a certain investiga- 
tion, " with very poor success he remarks, "as usual, 
almost everything goes differently to what I had antici- 
pated.” How few investigators have the mi^;hanimity 
which appears in dih confession. But more than this, it 
is an indication of the rare patience with which he stuck 
at a subject till he knew all he could read or discover or 
develop in connection with it. It was "dogged” thatdid 
it; "awfiilly hard work "sometimes. In reference to an 
attempt of his to define intdl^ltaice^ which he regiitded 
as unsatisfactory, after remarking that be tried to observe 
what passed in hia oini'mind wto be did isf a 

worm, he writes : ^If I come pMtWMd tatita. 

physitian, I will ask him tO ^ me a inoie technical 
definition With a tew lag worde, abbujr the abstrSc^ the 
contaet^ the abaidat^ and the btiMm -But sineorebri t ; 
should be grati^ for diy suggest ; for it tdfi fttipAy: 



PARWIN. IM 

do to aamme that every fod knows what 'btdligent* 
sneanSa” . 

Inasmudi n it must necessarily be of gnat inteteat to 
blow the attitudO!, which so great a thinker as Darwin 
adopted towards Christianity, revelation, and other 
matters of theology, we give unabridged two letters 
which were written without a view to publication, and 
were published after his death without the authorisation 
of his representatives. Having been widely published, 
however, it is ri{^t that they should be given here. 

The first of these was sent in 1873 to N. D. Deedes, 
a Dutch gentleman, who wrote to ask Darwin his opinion 
on the existence of a God : 

*'It is impossible to answer your question briefly; I 
am not sure that I could do so even if I wrote at 
some length. But I may say that the impossibility of 
conceiving that this grand and wcmdrous universe^ with 
our conscious sdvei^ arose through chance^ seems to me 
our chief argument for the existence of God ; but whether 
riiis is an argument of real value, I have never been aUe 
to dedde. I am aware that if we admit a first causey the 
mind stili oaves to know whence it came' and how it 
arose. Nor can I overlook the difilcul^ ftom the 
immense amount of suffering through the world. I am, 
lal^indwiiiidto ddb to ao extent to the judgment 

of dim irniay able incB who ha;ra ftdfybdie^ God ; 
bift h(^' ajja^i 1 see hpw poor an argunient this is. 
^ The aj^ ^cooduwen; settaMiJftMAjt t^ whole wl^« t 
is hevaad me riKp*** 
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The second letter was addressed to IHdiolas, Barbn 
Men gden, a German Univeraty students In whom the 
study of Darwin’s books had raised religions doubts. It 
is dated June 5, 1879. The iollowinD is a re-translation 
of a German translation : 

am very busy, and am an old mao in ddicate 
health, and have not time to answer your questions fully, 
even assuming that they are capaUe of being answer^ 
at alL Science and Ch^ have nothing to do with each 
other, except in so far as the habit of scientific invest^ 
tion makes a man cautious about accepting any prod's. 
As far as I am concerned, I do not bdieye that any 
revelation has ever been made with r^;ard to a future 
life; every one-must ditw his own condnaons fimm 
vague and contradictory probabilities.” 

It should be added that lie was greatly averse to every 
form of militant anti-rel4;ious controversy, and always 
deprecated it He would have b^ the last to desire 
that his words Should be quoted as d scientific authority, 
or as being more than the results d h» own thought on 
questions which were riot the subject d his lifis, study. 
Let those who think tiuit his having jNqiressed theie 
views is a regrettable blow to dthodox ChristiB^ii^ij^; 
againk it the enormous sendee Damn did to reasonattfr 
natural theology hy giving an iudllql^ vki^ 
planation of tiie utdvetaei : 
that genuine honesqi sudt as Dsk^y 
hinder the-intereki-or:ti^-ipi^vd'hch^ '"'/His 
tion that ''man ^dd'h^ldh^t^ imj^ 
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that man may know what his duty is ; and very many 
noble spirits besides Darwin have not found it possible 
to advance with c^tainty beyond this point. 

As to Daryrin’s place ixi literature^ that is due super- 
eminently to his thoughts. In his expression of them 
he had the saving quality of directness, and usually wrote 
with simplici^. Incisive he was not ordinarily ; caution 
of his type hanftonises ill with incisiveness. But what 
he lost hereby he gained in solidity and in permanence. 
Sometimes^ as we have pointed put, his imagination 
carried him beyond his usual sober vein, and then he 
showed himself aglow with feeling or with sympathetic 
perception. 

But when we speak of his is^gination we pass at once 
to the other side of his mind— if indeed any such patient 
inquiry as his could have been maintained except for the 
imaginatiye side of him. Iliis lit up his path, buoyed 
him in difficulties and failures, suggested new expedients, 
experiments, and combinations. . The use of imagination 
in science has never been more aptly illustrated nor 


more beneficial than .in his case. Darwin, more than 
any oAer man perhaps, showed the valuer if not the 
eSsenti^^, of ** working hypotheses " ; and if any man 


nor in biology, be fill be foolish if he 

hot SU<^ use fieelyt and abandon 

^ & his inui{^iogs 

asftrif more. 
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foremost men of science in every country are e;ither 
avowed champions of its leading doctrines, dr at any rate 
abstain from opposing them.*' His prescience has in less 
than a generation been justified by the discovery of inter- 
mediate fossil forms of animals too numerous to be here 
recounted. The break between vertebrate and inver- 
tebrate animals, between flowering and non-flowering 
plants, between animal and plant, is no# bridged over by 
discoveries in the life histories of animals and plants 
which exist to>day. Embryo animals and plants are now 
known to go through stages which repeat and condense 
the upward ascent of life; and they give us informatibn 
of the greatest value as to lost stages in the path. 
We can, as it were, see |he actual track through which 
evolution may have proceeded. Thus,” says Professor 
Huxley, ^Mf the doctrine of evolution had not existed, 
paleontologists must have invented it, so irresistibly is it 
forced upon the mind by the study of the remains of the 
Tertiary mammalia which have been brought to light since 
1859 j” and again, for as the animal world is con- 
cerned, evolution is no longer a speculation, but a state- 
ment of historical fact.” 

As to the limifo of the truth of Darwin^s theory. Pro- 
fessor Huxley, writing on ** Evolution in Biology,” in 
<< The Encyclopaedia Britaimica,” says: *’HoW&irfiatttrifl 
selection suffices for the production of hj^es ibnuuh^ to 
be seen. Few can doubt tha^ if not thb whole causes it 
is a very important foctbr in tfatt opei^oii ; iaaA that it 
must play a g^ part iii the sbitmg Ollt^^ varteti^ into , 
those wUdi are tramit^ 
manent. But the ^uses and 
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have yet to be thoroughly explored ; and the importance 
of natural selection will not be impaired, even if further 
inquiries should prove that variabQity is definite, and is 
determined in cerdin directions rather than in others, by 
conditions inherent in that which varies.” 

We have not space to describe the importance of the 
work Darwin did in, or bearing on, entomology, changing 
its face and vastly elevating its importance. A volume 
might be compiled from his writings on this subject, as 
reference to Professor Ril^s excellent summary (Dar- 
win MemoriSd Meetings Washington, 1882) will readily 
show. Nor can we recount his important work in other 
branches of biology further than Im been already done 
in the foregoing pages. To do so would require much 
more than a volume of this sizS. 

One special department may perhaps claim notice on 
the ground of its supposed non-scientific character. Dr, 
Masters Chronicle^ April 22, 1882) says of 

Darwin’s service to horticulture : ** Let any one who 
knows what wsui the state of botany in this countiy even 
so recently m fifteen or twenty years>go^ ccmipare the 
feeling between botanists and horticulturists at that time 
with what it is now. What sympathy had the one for the 
pursuits of the other? The botanu^^^ down on 
the .varieties the aa^ with so much 

pride by the patii^t ^ things 

unworthy of bui notice and itudy. The horticulturist, 
on hijS;|i^ lowing how yje^ , iimpetfectly plants could 
be 8^ speciinens in herbana, 

whicii in mpit ciuKrS all the material ^ 

jbedemiy ' 
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the study .of plants^ natuially looked on the botanist 
somewhat in tHe light of a laborious trifler. • • . Damn 
altered all this. He made the dry bones live ; he in- 
vested plants and animals with a hisfoiy, a biography, a 
genealogy, which at once conferred an interest and a 
dignity on them. Before, they were as the stuffed skin 
of a beast in the glass case of a museum ; now they axe 
living beings, each in their degree affigcted by the same 
circumstances that affect ourselves, and swayed, mutatis 
mutandis^ by like feelings and like passions. If he had 
done nothing more than this we might still have claimed 
Darwin as a horticulturist; but as we Shall see, he has 
more direct claims on our gratitude. The apparently 
trifling variations, the variations which it was once the 
fashion for botanists to Overlook, have become, as it 
were, the keystone of a great theory.” 

A valuable summary of Darwin’s influence on general 
philosophic thought has been g^yen by Mr. James Sully, 
in his article, ^'Evolution in Fbilosoi^y,” in **The £n- 
cydbpaedia Britannica,” 9th ed., vol. viiL He^ like many 
other thinkers, considers that Darmh has done much to 
banish old ideas as to the evidence of purpose in nature. 
Mr. Bully’s views are not entirely sbar^^ however, by 
Professor Winch^l, an able American evoludonist (" En- 
cyclopsedia Ammckha,” voL m) who cbnsidm tbit the 
question of teleol<^, or of puq[Kue: 
touched by the spe^ pri^ 

by the general doc^ of y 

theorist nmy, coi^tendy 
that every ey^t ^ {fla^ 
tdcolcgist; or -heSIbv^ 
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silently, maintain tbat the more orderly and uniform we 
find the succession of events, the more Aason b there to 
presume that a purposeful intelligence b regulating them. 
It b certainly impossible to show that the whole ^tem 
of evolution does not exbt for a purpose. The ranks 
of the evolutionbts, and even of the Darwinians^ as a 
fact, embrace believers in the most diverse systems of 
philosophy, including many of those who accept Christ’s 
teaching as an authoritative Divine revebtion. May not 
thb diversity among Darwinbns itself teach hope ? Dar- 
winbm b held with vital grip and will therefore not 
become a dead creed, a fossil foitnuh; The belief that 
every generation is a step in progress to a higher and 
fuller life contaixu within it the prombe of a glorious evo- 
lution which b no longer a faiat^hope, but a reasoned faith. 


** Man’s thought b like AnUem, and must be 

Touched to the s^K)iiiid c€ Nature to regab 
Ftedi force, new impulse, else it would remain 
l)ead b be gdp of strong Authority^ 

But^ ouce bereoa reset, ’Us like a tree, 

Saprswopdi b abends may not rcstrab ; 

Morund^tie|N^ 

Dead stones and wiUb and rocks redstlesdy. 


Thbe then if was; to toiM^ thoughts to earth, 

. Till of old dtdte afsrt^'ttiBir pUbsophies. 



by ^ 
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Here tet us leave Charles Darwin; a marvellously 
patient and successful rmlutioniser of thought; a noble 
and beloved man. 
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from *' Tnusts fomtbe Edited, with en Introduetion, by William 

G. Hutehlaun. 

69 ESSAYS AND PAPERS BY DOUGLAS JERROLD. EDITED 

by Walter Jerrold. 

70 VINDICATION or THE RIGHTS OF WOMAN. BY 

Jdary Wollatooeeraft Introduction by Mn. B. Robini Pennell. 

71 “THE ATHENIAN ORACLE.” A SELECTION. EDITED 

by John UndeihlU, with Prefatory Note by Walter Beaant 

72 ESSAYS OF 6AINTE - BEUVE. TRANSLATED AND 

Kdited, with an Introdnotion, by Elisabeth Lee. 

73 SELECTIONS FROM PLATO. FROM THE TRANS- 

latinn of Sydenham and Thylor. Edited by T. W. Rnlleaton. 

74 HEINE'S ITALIAN TRAVEL SKETCHES, ETC. TRANS- 

lated by Eliaabeth A. Sharp. Wlthim Introdnetlon from the French of 
Theiipliile Gautier. 

75 SCHILLER'S MAID OF ORLEANS. TRANSLATED, 

with an Introduction, by Major-General Patrick MaiwelL 

76 SELECTIONS FROM SYDNEY SMITH. EDITED, WITH 

an Introdnetlon, by Brneat Bhya. 

77 THE NEW SPIRIT. BY HAVELOCK ELLIS. 

78 THE BOOK OF MARVELLOUS ADVENTURES. FROM 

the " Morte d'Arthnr.** Rdited by Rrne«t Rhya. (This, together with 
No. 1, forma the complete Morte d'Arthur.'O 

79 ESSAVS AND APHORISMS. BV SIR ARTHUR HELPS. 

With an Introdnetlon by B. A. Helpa. 

60 E.SSAVS OF MONTAIGNE. SELECTED, WITH A 
Prefatory Note, by Perdral Chubb. 

81 THE LUCK OF BARRY LYNDON. BY W. M. 

Thackeray. Edited by F. T. Maraials. 

8a SCHILLER’S WILLIAM TELL. TRANSLATED, WITH 

an Tntrodn^lon, by Major-General Patrick Maiwell. 

» • 

Till Walibi Scott Publishing Company, Limitio, 

LONDON AMD FBLLI NO-ON -TTNB. 



THB SOOTT UBRARY— oontinBcd. 

83 CARLYLE’S ESSAYS ON GERMAN MTERATURE. 

With an Introdaetion by Erneit Bhyi. 

84 PLAYS AND DRAMATIC ESSAYS OP CHARLES LAMB. 

• Edited, with an Introdnetion, by Rudolph Dirckl. 

85 THE PROSE OF WORDSWORTH. SELECTED AND 

Edited, with an Introduction, by Piofeaeor Willitm Knight. 

86 ESSAYS, DIALOGUES, AND THOUGHTS OF COUNT 

Giacomo Leopardi IVanilated, with an Introduction and^Notee. by 
Mi^or>Oeaer^*atrick Maxwell 

87 THE INSPECTOR-GENERAL. A RUSSIAN COMEDY. 

By Nikolai V. Gogol. Thinalated from the original, with an Introdnctio» 
and Notee, by Arthur A. Sykea. • 

88 ESSAYS AND APOTHEGMS OF FRANCIS, LORD BACON 

Edited, with an Introduction, by John Buchan. « 

89 PROSE OF MILTON. SELECTED AND EDITED, WITH 

an Introduotioa, by Richard Garnett, IJ1.D. 

90 THE REPUBLIC OF PLATO. TRANSLATED BY 

Thomaa Taylor, with an Introduction by Thoodore Wratialaw. 

91 PASSAGES FROM FROISSART. WITH AN INTRO- 

ductioii by Frank T. Manlala 

9a THE PROSE AND TABLE TALK OF COLERIDGE. 

Edited by WUlB.Dircka 

93 HEINE IN ART AND LETTERS. TRANSLATED BV 

Elliabetb A. Sharp. 

94 SELECTED .ESSAYS OF DE QUINCEY. WITH AN 

Introduction by Sir Geoi^e Douglaa, Bart. 

95 VASARI’S LIVES OF ITALIAN PAINTERS. SELECTED 

and Prefaced by Ilarelock ElUa 

96 LAOCOON, AND OTHER PROSE WRITINGS OP 

LESSING. A now Tranalatlon by W. B. Rbnnfeldt. 

97 PELLEAS AND MELISANDA, AND THE SIGHTLESS. 

Two Flap by Maurice Maeterlinck. Traualated from the French by 
lAurence Alma Tadema. 

98 THE COMPLETE ANGLER OF WALTON AND COTTON. 

Edited, with an Introduotlon, by Gharlea Hill Dick. 

• f— 

Thb Walter Scott Poblishino Company, Limited, 

LONDON AND FBLLINQ-ON-TYNR. 



THE SCOTT LIBRARY— continued.# 

99 LESSING’S NATHAN THE WISE. TRANSLATED BY 

Mi^or-Genenl P|MGk Maxwell 

100 THE POETRY OF THE CELTIC RACES, AND OTHER 

EsHayi of Ernest |tenan. Translated bj W. Q. Hutchison. 

101 CRITICISMS, REFLECTIONS, ANDMAXIMSOFGOETHE. 

Trsfhslatecl with an Introduction, by W. & BSnnfeldt. 

102 ESSAYS OF SCHOPENHAUER. TRANSLATED BY 

Mrs. Rudolf Dlreka With an Introduction. 

• 

103 RENAN’S LIFE OF JESUS. TRANSLATED, WITH AN 

Introduction, by William 0. Hutchison. 

104 THE CONFESSIONS OF SAINT AUGUSTINE. EDITED. 

with an Introduction, by Arthiu Symons. 

los THE PRINCIPLES OF SUCCESS IN LITERATURE. 

By George Henry tewes. Edited by T. Sharper Kiiowlson. 

• 

106 THE LIVES OF DR, JOHN DONNE, SIR HENRY WOTTON, 

Mr. Richard Hooker, Mr. George Herbert, and Dr. Robert Sanderson. 
By Isaac WaltoiL Edited, with an Introduction, by Charles Hill Dick. 

107 POLITICAL ECONOMY: EXPOSITIONS OF ITS 

Fundamental Doctrines. Selected, with an Introduction, by W. B. 
Robertson, M.A. 

1 08 RENAN’S ANTICHRIST. TRANSLATED, WITH AN 

Introduction, by W. O. Hutchison. 

109 ORATIONS OF CICERO. SELECTED AND EDITED, 

with an Introduction, by Fred. W. Norris. 

no REFLECTIONS ON THE REVOLUTION IN FRANCE. 

By Edmund Burka With an latrodnction by George Sampson. 

Ill THE LETTERS OF THE YOUNGER PLINY. SERIES I. 
Translated,, with an Introductory Essay, by John B. Firth, B.A., Ute 
Scboiar of Queen's College, Oxford. 

Tki Walter Scott Publishing Company, Limited, 

LONDON AND FBLLINO-ON-TYNR. 



ADDITIONS. 


, THE SOOTT LIBRART-conUnned. 

IIS THE LETTERS OF THE YOUNGER PLINY. SERIES II. 
Ttanabtedbjr John B. Firth, B.A. . 

113 SELECTED THOUGHTS OF BLAISE»‘PASCAL. TRANS- 

* lated, with an Introduction and Notea, by Gertrude Burford Bawlinga. 

1 14 SCOTS ESSAYISTS: FROM STIRLINP TO STEVENSON. 

Edited, with an Introduction, by Oliphant Smeaton. 

115 ON LIBERTY. BY JOHN STUART MILL. WITH AN 

Introduction by W, L. Courtney. * 

1 16 THE DISCOURSE ON METHOD AND METAPHYSICAL 
Meditations of Bend Descartes. Translated, with Introduction, by 
Gertrude B. Rawlings. 

1 17 KALIDASA’S SAKUNTALA, Etc. EDITED, WITH AN 
Introduction, by T. Holme. 

1 18 NEWMAN’S UNIVERSITY SKETCHES. EDITED, WITH 

Introduction, by George Sampson. 

119 NEWMAN’S SELECT ESSAYS. EDITED, WITH AN 

Introduction, by George Sampson. 

120 RENAN’S MARCUS AURELIUS. TRANSLATED, WITH 

an Introduction, by William^. Hutchison. 

121 FROUDE’S NEMESIS OF FAITH. WITH AN INTRO- 

ductiou by William G. Hutchison. 

/'122 WHAT IS ART? BY LEO TOLSTOY. TRANSLATED 

from the Original Russian MS., with Introduction, by Alymer Maude. 

123 HUME’S POLITICAL ESSAYS. EDITED, WITH AN 

Introduction, by W. B. Robertson. 

124 SINGOALEA: A MEDLEVAL .LEGEND. BY VIKTOR 

Rydberg. 

125 PETRONIUS-TRIMALCHIO’S BANQUET. TRANS- 

lated by Michael J. Ryan. 

^ 126 OBERMANN. BY ETIENNE PIVERT DE SENANCOUR. 

H lYanHlated, with Introduction and Notes, by J, A. Barnes, B.A. 

M 127.128 APOLOGIA PRO VITA SUA. BY JOHN HENRY 
O C^irdinal Newman. With an Introduction by Ber. J. Gamble, B.D. lu 
U Two Volumes. 

* 129 TOLSTOY’S SHORT STORIES. WITH INTRODUC- 

tion by F. J. Growest. 

^130 IBSEN’S PROSE DRAMAS. WITH INTRODUCTION. 

OTHIR V0LUMI8 IN PRIPARATION. ' 

The Walter Scott Publishing Company, LiMiTiti 

LONDON and FKLLING-ON.TYNE. 



Musicians* Wit, •Humour, and 
’ Anecdote : 

BEING ON B/TS OF COMPOSERS, SINGERS, AND 
INSTRUMENTALISTS OF ALL TIMES. * 

By I^EDERICK J. CRO\7EST, 

AutUbr of “The Great Tone Poets,** “The Story of British Music,” 
Editor of “The Master Musicians" Series, etc., etc. 

Prof usely ^Illustrated with Quaint Drawings by 
J. P. DONNE. 

Crown 3^0, Cioih^ Richly Gilt^ Fria 3/6. 

" It is one of those delightful medleys of anecdote of all times, seasons, 
and persons, in every page of which there is a new specimen of humour, 
strange adventure, and quaint saying.** — T. P. O'CoNNOt in 7*./*.’# 
mtkly. • 

'* A remarkable collection of good stories which must have taken yean 
I of perseverance to get together.** — Mormng Liodtr, 

“ A book which should prove acceptable to two large sections of the 
public— those who are interested in musicians and those who have so 
adequate sense of the comic.**— {7/aA#. 


Tolstoy: His Life and Works. 

By JOHl^ C KENWORTHY, 

AN Intimate Friend of the Great Russian Writer. 

Crttvn 8up, 356 pages^ Richly Bounds containing Portraiti, 
Facsimile Letter, Views, etc, 

PRICE SIX SHILLINGS, 

it Scott Publishing Company, Limitid, 

iQN AND rBLLINO-ON-TYNR. 



The Makers of British Art. 

A NEW SERIES OF MONOGRAPHS OF 
BRITISH PAINTERSf 

Each volume illustrated with Twenty Full-pw Reproductions 
and a Photogravure Portrait 

Square Crown Svo, Chth^ Gilt Top^ Deckled Edges, 3s. dd. net. . 

VOLUMES READY, 

LANDSEBRy Sir Edwin. By James A. I^anson. 
REYNOLDSy Sir Joshua. By Elsad’^sterre-Keklincj 

TURNERy J. M. W. By Rohert Chignell, Author of 
“The Life and Paintings of Vicat Cole, R.A.” 

ROMNEYy George. By Sir Herbert Maxwell, Ban., 
F.R.S., M.P. * 

** Likely to remain the best account of the painter’s life. m 

WILKIEy Sir David. By Professor Bayne. 

CONST ABLEy John. By the Earl of Plymouth. 
RAEBURNy Snt Henry. By Edward Pinningto.n. 
GAlNSBOROUGHy Thomas. By A. E. Fletcher. 
HOGARTHy William. By Prof. G. Baldwin Brown 
MOOREy Henry. By Frank J. Maclean. 
LEIGHTONy Lord. By Edgcumbe Staley. 
MORLANDy George. By D. H. Wilson, M.A., LL.M 
WILSONy Richard. By Beaumont Fletcher. 
MILLAISy Sir John Everett. By J. Eadib Reid. 

Thb Walter Scott Publishing Company, 

LONDON AND PRLLINO-ON-TV: 



.Crown 8vo, about 350 pp. each, Cloth Cover, !2/6 per vol. i 
Half-Polished Morocco,' Gilt Top, $8. 

Count Tolstoy’s Works, 

The following Volumes are already issued— 

a RUSSIAN PROPttlETOR. WHAT TO DO? 

THE COSSACKS. THE LONG EXILE, ETC. * 

IVAN ILYITCH, AND OTHER SEVASTOPOU 

STORIES. ^ THE KREUTZER SONATA, AND 

MY RELIGION. FAMILY HAPPINESS. 

LIFE. • THE KINGDOM OF GOD IS 

MY CONFESSION. WITHIN YOU. 

CHILDHOOD, BOYHOOD, WORK WHILE YE HAVE THE 

YOUTH. LIGHT. 

THE PHYSIOLOGY OF WAR. THE GOSPEL IN BRIEF. 

Uniform with the above— 

IMPRESSIONS OF RUSSIA. By Dr. Gborg Brandbs. 

In the “Worlds Great Novels” Series. 

Large Crown 8vo, Cloth, Gilt Top, Illustrated, Price 3/6 per vol. 

WAR AND PEACE. (3 VOls.) 

ANNA KARENINA. Also Cheap edition, 2 /- net. 

1/- Booklets by Count Tolstoy. 

Bound in White Grained Boards, with Gilt Lettering. 

WHERE LOVE IS, THERE GOD THE GODSON. 

IS ALSO. IF YOU NEGLECT THE FIRE, 

THE TWO PILGRIMS. YOU DON*T PUT IT OUT. 

WHAT MEN LIVE BY. , WHAT SHALL IT PROFIT A MAN? 

2/- Booklets by Count *l’olstoy. 

NEW EDITIONS, REVISED. 

Small i3mo. Cloth, with Embossed Design on Cover, eadi containing 
Two Stories by Count Tolstoy, and Two Drawings by 
H. R. Millar. In Box, Price as. each. 

Volume 1. contains— Volume III. contains— 

WHERE LOVE IS, THERE GOD THE TWO PILGRIMS. 

IS ALSO. IF YOU NEGLECT THE FIRE, 

THE GODSON. YOU DON*T PUT IT OUT. 

Volume II. contains— Volume IV. contains— 

WHWfl* MEN LIVE BY. MASTER AND MAN. 

EHAT SHALL IT PROFIT A Volume V. contains— 

IAN? - TOLSTOY’S PARABLES. 

SooTT Publishing Company, Limited, 

IN AND FRLLINO-ON-TYNB. 



Crown ZvOt Ctoth^ (3^. td. taeh; some vois,^ 65. 

' The 

Contemporaiy Science Series. 

Bditkd bt HATBLOCK BLLllb. 

Illustrated Vols. between 300 and 460 pp. each. 
EVOLUTION OF SEX. By Professors Gbddbs and Thomson. 6s. 
ELECTRICITY IN MODERN LIFE. By G. W. DB Tcjnzelmann. 
THE ORIGIN OF THE ARYANS. By Dr. Taylor. 
PHYSIOGNOMY AND EXPRESSION. ByP. Mantbgazza 
EVOLUTION AND DISEASE. ByJ. B. Sutton. 

THE VILLAGE COMMUNITY. By G. L. Gommb. 

SANITY AND INSANITY. By Dr. C Mbrcier. 

MANUAL TRAINING. By Dr. Woodward (St. Loub). 

SCIENCE OF FAIRY TALES. By E. S. Hartland. 

PRIMITIVE FOLK. By Eur Rsclds. 

EVOLUTION OF MARRIAGE. ByCH. LBTOURNBAa. 
BACTERIA AND THEIR PRODUCTS. By Dr. Woouiirad. 
EDUCATION AND HEREDITY. ByJ. M. Guyau. 

THE MAN OF GENIUS. ByProt. Lombroso. 

PROPERTY: ITS*0RIGIN. By Ch. Lbtodrnbau. 

VOLCANOES PAST AND PRESENT. By Pro£ Hull. 

PUBLIC HEALTH PROBLEMS. By Dr. J. F. Sykbs. 

MODERN METEOROLOGY. By Frank Waldo. Ph.D. 

THE GERM-PLASM. By Professor Wbismann. 6s. 

THE INDUSTRIES OF ANIMALS. ByF. Houssay. 

MAN AND WOMAN. By Havblock Ellis. 6s. 

MODERN CAPITALISM. By John A. Hobson, M.A. 6a 
THOUGHT-TRANSFERENCE. By F. Podmorb, M.A. 
COMPARATIVE PSYCHOLOGY. By ProL C. L. Morgan, F.|L$ 

Thb Waltbr Scott Publishing Compan' 

LONDON AND TBLUNO-ON: 



OONTBMPORARY SOIEIl|fOE 

THE ORIGINS OF INVENTION. By p. T. Mason? 

THE GROWTH OF THE BRAIN. By H. H. Donaldson. 
EVOLU’llON IN»ART. By Prof. A. C. Haddon, F.R.S. 
HALLUCINATIONS AND ILLUSIONS. By E. Parish. 6s. * 
PSYCHOLOGY Of THE EMOTIONS. By Prof. Ribot. 6s. 

THE NEW PSYCHOLOGY. By Dr. E. W. Scripturk. 6s. 
SLEEK Its Physiology. By Marib db MANAciiNB. 

THE NATURAL HISTORY OF DIGESTION. By A. Lockhast 
Gillespie, M.D., F.R.C.P. Ed., F.R.S. Ed. 6s. 

DEGENERACY:# Its Causes, Signs, and Results. By Prof. 
Eugenb S. Talbot, M.D., Chicago. 6s. 

THE HISTORY OF THE EUROPEAN FAUNA. By R. F. 
Schari’f, B.Sc., Ph.D., F.Z.S. 6s. 

THE RACES OF MAN. ByJ. Deniker. 6s. 

THE PSYCHOLOGY OF RELIGION. By Prof. Starbuck. 6s. 
THE CHILD. By Alexander Francis Chamberlain, M.A., Ph.D. 6s. 
THE MEDITERRANEAN RACE.* By Prof. Serci. 6s. 

THE STUDY OF RELIGION. By Morris Jastrow, Jun., Ph.D. 6s. 

HISTORY OF GEOLOGY AND PALACONTOLOGY. By Prof. 
Karl Alfred a^on Zi'itel, Munich. 6s. 

THE MAKING OF CITIZENS : A Study in Comparative Educa> 
tion. By R. E. Hughes, M.A. 6s. 

MORALS: A Treatise on the Psycho-Soc^plogical Bases oh 
Ethics. By Prof. G. L. Duprat. 6s. 

EARTHQUAKES, A STUDY OF RECENT. By Prof. Charles 
Davison, D.Sc., F.G.S. 63. 

NEW ADDITIONS. 

THE JEWS: A Study of Race and Environment. By Dr. 
Maurice Fishbbrg. 600 pp. 142 Examples of Facial Types. 6s. 

MODERN ORGANIC CHEMISTRY. By Dr. Charles A. Keane, 
D.Sc., Ph.D., F.I.C. 6s. 

HYPNOTISM. By Dr. Albert Moll (Berlin). New and Enlarged 
Edition. 6S. 

TH£^ CRIMINAL. New and Revised Up-to-date Edition. By 
Havelock Ellis. 6s. 

^Valter Scott Publishing Company, Limiied, 

•HDON AND FELLXNG-ON-ITNE. 



SPECIAL EDITION OF 


The Ca 



oetS. 


Square Zvo^ Cloth^ Gilt Top EUgant^ Pria 2s, 

Each Volame with a Frontiapiece in PHbtogravure. 

OHBISTIAN TBAB. With Fwtmit of John Kebla. 
LONGFELLOW. With Portnlt of Loogfollow. 

SHELLEY. With Portnlt of ShiUoT. 

WORDSWORTH. WlthPOitnlt of WoL 
WHITTIER. With Portnlt of Whittier. 

BURNS. Song! \ With Portnlt of Bunu, and View of **TIii 
BURNR Poemi/ Aold Brig o^ Doon." 

KBATa WlthlirtnltofKeata. % 

BMERSON. With Portnlt of Bmonon. 

SONNETS OF THIS CENTURY. Portrait of P. B. ManriOR 
WHITMAN. With Portnlt of Whitman. 

LOYE LETTERS OF A VIOLINIST. Portrait ofErio Maekay. 
aOOTT. LadjoftheLake.1 WlthPortnitofSirWaltorScotti 
eto. > and View of ''The SUfer 

SOOTT. MOimlon.eteL Stnnd, Loch Katrine." 

CHILDREN OF OBE POim With an EngnTlng of ** The 
Orphain* to Gainiboroo^ 

SONNETal>F EUROPE, ^th Portrait of J. A. Bymonda 
SYDNEY DOBELL. With Q>rtmit of SfdiMf Dob^ 
HERRICK. With Portrait ^Herrick. 

BALLADS AND RONDEAUE Portrait of W. B. HenlOR 
IRISH MINSTBBUT. With Portnlt Of Thomai Dariii. 
PARADISE LOST. With Portrait of MUton. 

FAIRY MUSIC. Bngnr^ from Dnwing bf C. B. Brook. 
GOLDEN TREASURY, ^th Engnfing of Virgin Mother. 
AMERICAN SONNETR With Portrait of J. B. Lowell. 
IMITATION OF CHRIST. With Emring, - Eeoe Homo." 
PAINTER POBTR With P0rtnll7Wa]ter Cnne. 

WOMEN POETS. With Portnlt of Mrs. Browni^ 

POEMS OF HOW . RODEN NOEL. Portnlt ^Hon. R. NoeL 
AMBRICANBUMOBOUB VERSE Portrait of Mark Twain. 
SONGS OF FRBBDOBL With Portrait of William Morria 
SCOTTISH MINOR POETE With Portrait of E TannahUL 
OONTBMPORABY SCOTTISH VERSE With Portrait of 
Robert Lonli Sterenioa. 

PARADLSE REGAINED, mth Portnlt of Milton. 

CAVALIER POEXI. With Portrait of Snokling. 

HUMOROUS FORME With Portnit of Hood. 

HERBERT. With Portrait of Herbert. 

FOR. With Portnlt of Poe. 

OWEN MEREDUH. With Portrait of late Lord totton. 
LOVBLYRIca With Portnlt of Raleigh. ^ 

GERMAN BALLADE With Portrait of SchUler. 

CAMPBELL With Portrait of OampbelL 
CANADIAN POBME With View of Mount Stephen. 

RARLY ENGLISH POETRY. With Portnlt of Earl of Snrref . 
ALLAN RAMSAY. With Portnit of Ranuaj. 

BPENSEH, With Portrait of Spenier. c 

Tub Walter Scott Publishing Company. Limited*. 

LONDON and FBLUNG-ON-TYNE 



CHATTEBlOir. With Ingnifliic, *■ Tht Death of ChattertoiL* 
^WPEir ligthPortiJlACo^. 

^ AUCB%_ With Portnlt of Chaiif«r. 

OOLBBll^ WithPortfaltofColerldci. 

POPE. WiiAFortnitofPopo. 

BTBOir. MieflelUneouel rnrtrmitM n# 

BTBOir. rtoJuan )WlthPortralliof Bjwm, 

XACOBITB SOMOH. With Peitialt of Prinee GhtilfOi 
BOBDEB BALLADS. With View of Neldpath QuUe. 
AUSIBALIAN BALLADS. With Portnitof A. L OoidoiL 
^0. With Portrait of ^(«|^ 
cbLDWTH. With Portrait of Qoldmiith. 

With Portrait of Moon. 

DOBA GBEENWELL With Portnit of Dora OnenwelL 
BLAKE. With Portrait of Blake. 

POEMS OF NATURE. With Portrait of Andrew Lang. 

PBAER WIBiPortiatt 
SOUTHET. WithPortnil; 

HUGO. WithPoitrali 
GOETHR With Portrait 
BBBANQBR With Portnit 
HEINE. WithPhrtiait 

SBAMUSia With View of Oorh»ioBoeka,Jeihef. 

BONQ-TIDR With PortrMt of Philip BoorkeMarstoa. 

I4DT OF LYONS. With Portrait of BiUwerLytton. 
SHAKESPEARE :Soin and Sonneta. With Portnit 
BBNJ0N80N. Withtatnit a 
HORACR WlthPartnlt 
CR ABBBt With Portrait 

CRADLESONGS. With Engnfing from Drawing bfT.] 
BALLADS OF SPORT. Do. do. 

MATTHEW ARNOLD. With Portrait 
AUSTIN'S DATS OF THE TEAR, WithPortnlt 
GLOUGHWBOTHlE.aiM other Poema With View. 
BROWNING'S Pippa Faeoee, eta ^ 

BROWNING’S Blot in the 'Senteheon, eta ]> With Portnit 
BROWNING'S DramaUc Lfiiea ) 

MACK AY'S LOVER'S MISSAL. WithPortnlt 
KIRKE WHITEB POEMS. WithPortnlt o 
LYRA NXCOHANA. With Portrait 
AURORA LEIGH. WHhPWtnitof E.R Brownlqg, 

NAVAL SONGS. With Portrait of Lord Nebon. 

TENNYSON: In Momorian, Maud, eta WithPortnlt 
TENNYSON: Engllah Xdjli, The Prineen, eto. With VliW oi 
Farringford Honaa 

WAR SONGS. With Portrait of Lord Boberta 
MMES THOMSON. With Portrait 
ALEXANDER SMira With Portrait 
PAUL VEBIJkINE. WithPortnUt 
CHARLES BAUDBLAIBR With Portrait 


The Walter Scott Publishing CompanTi Limited 

lONDON AND FEtLINQ-ON-TYNBi 



The Music Story SSfies. 

A SERIES OF LITERARY-J^US/CAL MONOGRAPI/S. 

9 

Edited by FREDERICK J. CROWEST. 

Author of “The Great Tone Poets,** “Musicians* W4 and Humo^,*’ etc. 

(lluArated with Photogravure and Collotype Portraits, ^alf- tone and Line 
Pictures, Facsimiles, etc. r* 


Squmre Crown Svo, Cloth, 3s, 6d. net. o 


VOLUMES NOW READY. 

THE STORY OF ORATORIO. By ANNIE W. PATTER- 
SON, B.A., Mus. Doc. ^ 

THE STORY OF NOTATION. B/ C F. ABDY WILLIAMS, 
M.A., Mus. Bac. c. 


THE STORY OF THE ORGAN. By C. F. ABDY 
WILLIAMS, M.A. 

THE STORY OF CHAMBER MUSIC. By N. KILBURN, 
Mus. Bag. (Cantab.). f. 


THE STORY OF THE VIOUN. By PAUL STOEVING, 
Professor of the Violin, Guildhall School of Music, London. 

THE STORY OF THE HARP. By WILLIAM H. GRATTAN 
FLOOD, Mua Doc. 

THE STORY OF ORGAN MUSIC By C. F. ABDY 
WILLIAMS, M.A., Mus. Bac. 

THE STORY OF ENGLISH MUSIC (1604-1904): being the 
Worshipful Company of Mundans* Lectures. 

THE STORY OF MINSTRELSY. By EDMONDSTOUNE 
DUNCAN. 

THE STORY OF MUSICAL FORM. By CLARENCE 
LUCAS. 

THE STORY OF OPERA. By £. MARKHAM LEE, Mus. 
Doc. 


LATEST ADDITIONS. 

THE STORY OF THE CAROL. By EDMONDSTOUNE 
DUNCAN. 


THE STORY OF THE BAGPIPE 
GRATTAN FLOOD, Mus. Doc. 


By WILLI 
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